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HOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

PaGouas mporpamma o yueoaomy kypcy "I'eomerpus” st oOydarommxcst 9 kiiaccoB pa3padboraHa Ha
ocHoBe DenieparabHOTO roCcyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapPTa OCHOBHOTO 00IIero 00pa3oBaHMs ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIBIBIIIEMBIX K MATEMAaTUYECKOMY 00pa30BaHHIO, U
TPaIUIH POCCHIICKOTO 00pa30BaHMs, KOTOPbIE 00ECTIEYMBAIOT OBJIAJICHUE KIIOUEBHIMHA KOMIIETEHIHSAMU,
COCTaBJISIOIMMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAaMOPA3BUTHS, a TAKXKE IIETIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS 0OyJaromuxcs. B mporpamMme ydareHsl uaen
u nosiokenust Konnenmmu pa3BuTus MareMaTiHueckoro oopasoBanus B Poccutickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmalu Bcex chep 4eT0BEUECKON EeATETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKON MOATOTOBKH. YKe B IIIKOJIE MaTeMaTHKa CITy>KUT
OTIOPHBIM MPEMETOM [Tl U3YYCHUST CMEKHBIX TUCIUILINH, a ITOCIIE IKOJIBI pealbHONH HE0OX0JMMOCTHIO
CTaHOBUTCS HENPEPHIBHOE 00pa30BaHKeE, YTO TPEOYET MOTHOLIEHHOM 0a30Boii 00111€00pa3oBaTENbHOM
MOJITOTOBKH, B TOM YHCIIE 1 MaTEMAaTUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIIM JIHU PACTET YMCIIO MPODECCHid, CBA3aHHBIX C HETTOCPEICTBEHHBIM
MpUMEHEHHEM MaTeMaTHKH: U B chepe IKOHOMHKH, U B OM3HECEe, M B TEXHOJIOTMYECKHUX 00JIACTSIX, U IaXKe B
T'yMaHHUTapHBIX cepax. Takum 00pa3oM, Kpyr MKOJIBHUKOB, [UTSI KOTOPBIX MAaTEMAaTHKA MOKET CTaTh
3HAYMMBIM TPEIMETOM, PACITUPSETCS.

[IpakTrdeckas mMoJIE3HOCTh MAaTEMATHKH 00YCIIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISTFOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYPhI HAILIEr0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIE OTHOIIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OTIBITE, JI0 JJOCTATOYHO CIOKHBIX, HEOOXOIUMBIX AJIsI
Pa3BUTHS HAYYHBIX U MIPUKIATHBIX HJIeH. be3 KOHKpeTHBIX MaTeMaTHUECKUX 3HAHUH 3aTpyIHEHO TIOHUMaHHe
MIPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHHS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3zHOOOpPa3HOM COMATBHOM, IKOHOMHYECKOH, MOJIMTHIECKOW HHpOopManuu, ManodPppeKkTuBHa
MTOBCEIHEBHAsS MIpaKTUYecKas IesTeIbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOUTCS BBIIOIHATh
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUYECKUMU MpUEMamMmu
reOMEeTPUUECKUX U3MEPEHUI U TIOCTPOEHUH, UNTaTh MHPOPMAIIHIO, TPEICTABICHHYIO B BHJIE TaOIHII,
IyarpamMmm U rpauKoB, ’KUTh B YCIOBUSIX HEONPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuiupeHueM cdep NpUMEHEHHs: MaTeMaTHKU B COBPEMEHHOM 001IecTBE BCE OoJiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKHUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOUAIOTCS MHAYKLHUA U ACTYKIHS, 0000IIeHre U KOHKPETU3aIUs, aHATTU3 U
CUHTE3, KJIaccu(UKalUs U cUucTeMaTu3alus, abcTparupoBanue u anajaorus. OObeKThl MaTEMaTHUYECKUX
YMO3aKJIIOUEHUH, TpaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTMYECKHUX ITOCTPOCHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMEHUS (OPMYIUPOBATh, 0O0OCHOBBIBATh M JOKA3bIBATh CYKJICHHSI, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beaymmas posib NpuHaIIEKUT MaTeMaTiKe U B JOPMUPOBAHUM
JITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIUTAHUN YMEHUH 1eHCTBOBATS 110 3a/JaHHBIM aJrOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce penieHus 3ajau — OCHOBOW y4eOHOM
JEeATeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOpUYECKast U MPUKJIIAHAS CTOPOHBI
MBIIIICHHUS.

OOyuenne MaTeMaTuke AaET BO3MOXKHOCTh Pa3BUBATh y 00yUaIOMIMXCS TOUHYIO, PALIMOHATIBHYIO U
MH(POPMATUBHYIO peUb, yMEHUE OTOMPATh HanOOJIee OIXO0IAIINE I3bIKOBbIE, CAMBOJIMYECKHE, Ipaduyeckue
CpeACTBa sl BBIPAKEHUS CYXKICHUH U HATJISAHOTO UX MPEJICTaBICHHUS.

Heo0x01MMbIM KOMIIOHEHTOM OOIIEH KyTbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIETCS 0011ee 3HAKOMCTBO



C MC€TOAaMM ITO3HAHUA I[eﬁCTBI/ITCHBHOCTH, MMpEaACTABJICHUC O IMPEAMCTC U MCTOAAX MAaTCMATUKHU, UX OTJIMUMH
OT MCTOOB APYIUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
pelIeHus HayYHbIX U MPUKIaIHBIX 3a1a4d. Takum 00pa3oM, MaTreMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyITbTYphl YeIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TaKXKC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAHHUIO
KPacoThl M U3AIIECTBA MATEMAaTHYECKUX PACCYKICHHA, BOCIIPUATHIO TE€OMETPUIECKUX (DOPM, YCBOCHUIO

nacu CHMMCTPUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSJIOK IPUBOJUTY», — IHACAI BEJIMKUA PYCCKUI
yuenblii Muxaun BacunbeBuy JIomoHoCcOB. M B 3TOM COCTOMT Oj1HA U3 IBYX LieJiel 00yUYeHUsI TEOMETPUU KaK
COCTAaBHOM YaCTH MaT€MATHKH B LIKOJIE. DTOM L€ COOTBETCTBYET JOKa3aTeIbHAsl IUHUS MPENoiaBaHus
reoMerpun. Creays IpeacTaBlIeHHON paboueil mporpaMMe, HauMHas ¢ CEIbMOTO Kjlacca Ha ypoKax
reOMEeTPHUH 00YJaIOLIUICS YUUTCS POBOINUTH JOKa3aTeIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIFOYEHUS, JOKA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHUs OT «IIPOTUBHOT0», OTINYATh CBOICTBA OT MPU3HAKOB, (GOPMYIHUPOBaTh 0OpaTHBIE
YTBEPKICHUS. YUEHHK, OBJIaIEBIINN UCKYCCTBOM PacCyXJaTh, OyleT IPUMEHSATh €r0 U B OKpYy»Karolen
KU3HHU.

Kaxk nucan reomerp u neparor Urops @enoposny LapsiruH, «1r01bMH, IOHAMAIOIIMMH, YTO TAKOE
JI0KAa3aTeNIbCTBO, TPYJAHO M J1a’K€ HEBO3MOXKHO MaHUIyJIUPOBaThy». [ B 3TOM COCTOUT BaKHOE
BOCIIUTATEIILHOE 3HAYEHNE N3YYECHUS TEOMETPUH, IPUCYIIEE UMEHHO OTEUYECTBEHHOW MAaTeMAaTHYECKOU
1ikosie. BMecTe ¢ TeM aBTOpBI MpOrpaMMbl IPEOCTEPETAIOT YUUTENS OT U3JHIIHEro opMain3mMa, 0COOEHHO
B OTHOILICHUH Havyal U OCHOBaHWi reoMetpun. Opaniry3ckuii maremaTuk JKaH J[pe1oHHE IO 3TOMY NTOBOTY
BbICKa3aJcs Tak: «UTo kacaeTcs IeIMKaTHOU MPOoOieMbl BBEACHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYXKHO BOOOIIE N30eraTh MPOM3HOCUTH CaMo 3TO ¢I0BO. C APYyroif *e CTOPOHBI, HE CIIEAYEeT
YIYCKaTh HU OJHOM BO3MOKHOCTHU J]aBaTh MPUMEPHI JIOTHYECKUX 3aKITI0UEHUH, KOTOpBIE Ky/a B OOJIbIIEH
Mepe, 4eM HJIes aKCUOM, SIBJISIIOTCA UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEJIIMU MAaTEMaTUYECKOTO
MBILLJICHUS».

BTtopoii nenbro n3ydeHust reoOMeTpUU SBIISIETCS UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PELICHNUN KaK
MAaT€MaTHYECKHUX, TaK U MPAKTHYECKUX 3314, BCTPEUAIOIINXCS B peaJbHOM KU3HU. OKOHUMBIIUHN KypC
Tr€OMETPHH IIKOJBHUK JIOJDKEH ObITh B COCTOSIHUM OTPEACTUTh T€OMETPUYECKYI0 (pUrypy, onucarb cioBaMu
JAHHBINA YepTEX UM PUCYHOK, HANTH IJIOIA/Ib 3eMEIBbHOTO Y4acTKa, PACCYUTATh HEOOXOAUMYIO [UTUHY
OTITOBOJIOKOHHOTO Ka0elis nin TpedyeMble pa3Mephl rapaxa Jiuisi aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JINHUS B U3yYEHUU F€OMETPUH B LIKOJIE. J[aHHAs mpakTHU4ecKas IMHUS SBIISIETCA HE MEHEe
BayKHOM, yem nepBas. Emé [lnaton npeanuceiBai, utoOb! «rpaxaane [IpekpacHoro ropoaa HU B KOeM
cllydae He OCTaBIISUIH F€OMETPHIO, BE/Ib HEMAIOBAXKHO Jjake MOO0OYHOE €€ MPUMEHEHNE — B BOGHHOM JIeJie
711a, BIIPOYEM, M BO BCEX HayKax — JUIs JYYIIEro UX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEUHas pa3HUIla
CYILECTBYET MEXK/Y YEJIOBEKOM IIPUYACTHBIM K T€OMETPUM U HEIIPUUACTHBIMY. [[7151 3TOr0 y4HUTEIto
pPEKOMEHyeTcs MoI0MpaTh 3a/1aui MPAaKTHYECKOTO XapakTepa JUlsl pacCMaTpUBAEMBbIX TE€M, YUUTh JIeTeH
CTPOUTH MaTEMaTUYECKHE MOJEIIN PEATBbHBIX JKU3HEHHBIX CUTYallUi, IPOBOINUTD BBIUNCIICHNS U OLICHUBATH
aJIEKBaTHOCTB IOJIy4EHHOTO pe3yabpTaTta. KpaliHe BaXHO MOAYEPKUBATh CBSI3U TEOMETPUN C IPYTUMHU
npeaMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEIEICHUS T€OMETPUUECKUX (PUTYp U MTOHATHUH,
JI€MOHCTPUPOBATh IPUMEHEHHE TIOTYUYEeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U HauboJliee IpKo
BUJIHBI B TeMax «Bekropb», «TpuroHoMeTpudeckie cCOOTHOIIEHUD», «Mero koopanHaT» u «Teopema
[Tudaropa».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yuebHOMY M1any B 9 kiacce u3ydaercst yaeOHbIN Kypc «'eoMeTpHs», KOTOPBINA BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3/eibl coaepxkanus: «I'eomerpuueckue GUrypsl U X CBOUCTBa», «3mepenue
Ir€OMETPUUECKUX BEIMYMHY, a TaKkKe «J{eKapTOBbl KOOPAMHATHI HA IUIOCKOCTHY, «BeKkTopsl», «/[BUkKeHus
wiockoctu» U «IIpeobpazoBanus mogoous». YueOHbIH MIaH MpeIycMaTpuBaeT H3ydeHHe FreOMETPUH Ha

0a30BOM ypOBHE UCX0/1s U3 68 yueOHBIX YaCOB B y4EOHOM TOY.



COJAEPKAHME YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tauresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI
MIPUBE/ICHUSL.

Pemenue TpeyronsHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PellieHne mpakTHUeCKHX 3a/1a4 ¢
UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne nomooust. [loqodue coOTBETCTBEHHBIX 3JICMEHTOB.

Teopema o mpousBeieHNH OTPE3KOB XOPI, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJpaTe KacaTeJIbHOM.

Bexrop, anrHa (MOyIb) BEKTOPA, COHANPABJICHHBIC BEKTOPBI, IIPOTHBOIIOIOKHO HAIIPABICHHBIE BEKTOPBHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOpaMH. Pa3noxkeHue BeKTopa 1o IByM
HEKOJUTHHEeapHBbIM BekTopaM. KoopauHatel BekTopa. CKaJsipHOE IPOM3BEICHUE BEKTOPOB, IPUMEHEHUE IS
HAXOX/ICHHS JUTHH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHUS NIPSMO U OKPY>KHOCTH B KOOpAWHATAX, IEPECCUCHHE
OKPY)KHOCTEH M MpsMBIX. MEeTO1 KOOP/IMHAT U €r0 NMPUMEHCHHE.

[MpaBuiIbHBIC MHOTOYTOJILHUKH. J{TMHA OKpYXHOCTHU. ['pajiycHas U pajuaHHas Mepa yriia, BIYUCICHUE
JUIMH YT OKpyxHOcTe. [1nomane kpyra, cekropa, CEerMeHTa.

JIBMOKCHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPUH GUTyp (37eMEHTapHbIe TpeicTaBiaeHus ). [lapannenbHblit
niepenoc. [IoBopor.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yuebHoro Kypca «I'eomMeTpush» T0JKHO 00ecreunBaTh IOCTHKEHUE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs CICIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pe3yabTaToB:

JIMYHOCTHBIE PE3YJIbTATHI

JImyHOCTHBIE pe3ynbTaThl OCBOCHUS MTPOTpaMMBbI y4eOHOTO Kypca «['eoMeTpus XapaKTepu3yroTCs:

IMaTpuoTHYeCKoe BOCIIUTAHME:

MPOSBJICHUEM MHTEPECA K MPOUIIOMY U HACTOSAIEMY POCCUHMCKON MAaTEMAaTUKH, [IEHHOCTHBIM OTHOIIEHUEM
K JOCTHKEHHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKON IKOJIbI, K HCIIOJIb30BAHUIO 3THX
JTOCTI>KCHHM B IPYTrUX HayKaxX U MPUKIAIHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 0053aHHOCTEH IpakJJaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SABJICHUN, TPOLIETYP TPAXKIAHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHNEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTHU MOpPaJib- HO-3THYECKUX
MPUHITUIIOB B ICSITEIBHOCTH YUEHOTO.

Tpynosoe BocniuTanue:

YCTaHOBKOW Ha aKTUBHOE€ YYAaCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTHYECKOW HAPaBJICHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
npodeccuoHaANbHOM IeATENBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM UHIUBUIYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX I1JIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYEeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAILHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeMaTUYECKUX 0ObEKTOB, 3a/1a4,
peuieHui, pacCcyXIeHU; YMEHUIO BUJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 IO3HAHMSA

OpHUEHTAIIMEH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UeIOBEKa, IPUPO/IbI U 00IIeCTBA, IOHUMAaHUEM MaTeMaTUYeCKON HAyKU KaK
cdepbl 4eTIOBEUYECKOH AeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJIsl pa3BUTHSI LIUBUIIU3AIUY;

OBJIQJICHUEM SI3bIKOM MaTEMaTUKHU U MaTEMAaTUUYECKOM KYJIbTYPOU KaK CpPEeJICTBOM MTO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEHIIIMMU HAaBbIKAMH UCCIIEA0BATEIbCKOMN ACSITEIIbHOCTH.

du3uveckoe BOCHUTAHUE, POPMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOI0 0J1ar oMoy Yusi:

FOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BECHUS 310POBOTO
oOpas3a xu3HH (3I0pOBOE MUTaHKE, COATaHCHPOBAHHBIN PEKUM 3aHATUHN U OT/IBIXA, pETYIspHas pu3nyecKas
aAKTUBHOCTH);

chOpMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TIpaBa
JIPYroro 4eyioBeKa.

JK0JI0rHYecKOe BOCTIMTAHME:

OpUEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN I PEIIeHus 3a7a4 B 00J1aCTH COXPaAaHHOCTH
OKpY’KaroLIEen Cpe/ibl, INITAaHUPOBAHKS TIOCTYIIKOB U OLIEHKU UX BO3MOYKHBIX IOCJIEICTBUN ISl OKPYKAKOLIEN
Cpenpl;

OCO3HAaHHEM TTI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM U MyTel X peleHHus.

JINYHOCTHBIE Pe3yJIbTaThl, 00eCeYNBAKIINE ATANTANNIO 00y4aI0IIerocst K N3MEeHS K0 IHMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHOM Cpeabl:



— TI'OTOBHOCTBIO K IICﬁCTBHSIM B YCJIOBUAX HGOHPGHGHéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4CPE3 MPAKTUUYCCKYIO JCATCIbHOCTD, B TOM YHCJIC YMCHUC YUUTHCA Y APYIrUX Hmﬂeﬁ,

HpI/IO6peTaTb B COBMECTHOI ACATCIIbBHOCTH HOBBIC 3HAHU A, HABBIKM U KOMIICTCHIIMU U3 ONIbITA APYTIHUX;

— HEO0OXOIUMOCTHIO B (GOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YnCIie (OPMYIUPOBATH UJCH, IOHSATHS,
THIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATH JE(PHUIIUTHI

COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

— cHoCcOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAILNIO, BOCIIPHUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIIHNI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U IEHCTBUS, POPMYIHPOBATH

1 OLICHUBATH PUCKHU U MOCJICACTBUA, @OpMHpOBaTI) OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3ynbTaThl 0CBOEHUS MPOTpaMMbl ydeOHOTO Kypca «['eoMeTpus» XxapakTepu3yroTcs

OBJIAICHUCM YHUBEPCAIbHbIMU RO3HABAM E/IbHbBIMU ()eﬁcmeuﬂmu, YHU6EPCATIbHBIMU KOMMYHUKAMUBHBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIMEUAMU.

1) Vhusepcanvhvle noznasamenshule oeticmsus obecneuusaom Gopmuposanue 6a306bix KOZHUMUGHBLX

npoyeccoe 06)/’{61}01/1/;1/[)66'}1 (06'60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnueco mupa, nNPpUMeHerue 102u4ecCKux,

UCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueli).

Ba3oBble JJoruyeckue JeicTBUA:

— BBISBJIATH U XapaKTepU30BATh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHYECKUX 0OBEKTOB, OHSITUH,
OTHOIICHUI MEXY MOHATUAMU; GOPMYIUPOBATH ONPEeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEeHHBIN MPHU3HAK KJIaccu(PUKAIN, OCHOBAHUS [yl 00001EHNs M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOIO aHAJIN3a;

— BOCIHPUHUMATh, OPMYIHPOBATH U IPEOOPA3OBHIBATH CYXKICHHUS: YTBEPIUTEIbHbIE U
OoTpuLaTeNIbHbIE, eAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE,

— BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U POTHUBOpEUHs B (hakTax, JaHHBIX,
HaOIOJICHUSX U YTBEPKACHUAX; TIpeylaraTb KPUTEPUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUIA;

— JACJIaTb BbBIBOJbI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX U UHAYKTHBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YM033.KJ'II-O‘IGHI/II71 I10 aHAaJIOT'uH,

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (MIpsIMbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEIbHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh cOCO0 perieHus yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLICHMS,
BbIOMpAaTh HanboJee MOIXOAAIINI ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

BasoBrble ncciienoBarejabcKkue JeiCTBHA:

— HCITIOJIB30BaTh BOIIPOCHI KaK HCCIeI0BaTEIbCKUM HWHCTPYMCHT IIO3HAHUA, q)OpMy.TII/IpOBaTB BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTAHABJIMBATh HCKOMOC U JAHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TIPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOSHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH 00 BEKTOB
MeXIy co00ii;



— CaMOCTOATENILHO ()OPMYIIUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3ybTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HCCiICaA0BaHuA, OLICHUBATDH I[OCTOBepHOCTB HOHy‘IeHHBIX pe3y.HbTaTOB, BBIBOJIOB U
00001LIEeHNI;

— IIPOrHO3UPOBATH BO3MOKHOC PA3BUTHEC NPOLCCCA, a TAKIKC BBLABUT'ATh IPCANIOJIOKCHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ unpopmanueii:

— BBIABJISITHD HEAOCTATOYHOCTHh N I/I36I>ITOLIH0CTI) I/IH(l)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA pCHIeHI/Iﬂ
3a/1a4M;

— BBIOMpATh, AaHATU3UPOBATH, CHCTEMATU3HPOBATH M HHTEPIIPETUPOBATH HH(DOPMAIIHIO PA3ITUIHBIX
BUJIOB M (POPM IpEACTaBICHUS;

— BbIOMpaTh POpMY NpeAcTaBlIeHUs HHOPMAUU U WILTIOCTPUPOBATH pellaeMble 3a/1a4l CXeMaMH,
JyarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OIICHUBATh HAAEKHOCTh HH(POPMAIIUU 110 KPUTEPHSIM, ITPEITI0KEHHBIM YUUTENIEM HIIN

chopMyITUPOBAaHHBIM CaMOCTOSTEIBHO.

2) Vuueepcanvibie KOMMYHUKAMUGHbLE Oelicmausi 06ecneuuaiom c@hopmMuposanHOCmb COYUAIbHBIX
HABLIKO8 00YUaAIOUWUXCHL.

OO01menue:

— BOCIPUHUMATH U (POPMYIHPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMU U LIETSIMHU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, TaBaTh
MOSICHEHHUSI 110 X0y pEelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYEHHBIN Pe3yibTar;

— B X0Ji¢ 00CYXICHHS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOM TeMbI, IPOOIEMBI, pelraeMoin
3aJ1auu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOUCK PEUICHHUS; COTIOCTABIISATH CBOU CYXKICHUS C
CYXIICHUSIMH IPYTUX YYAaCTHUKOB JHAI0Ora, OOHAPYKMBATh Pa3IMYKe U CXOJICTBO TIO3HIIUH; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— MPENCTAaBIATh Pe3yabTaThl PEIICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIEA0BAHUS, TIPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS ¢ YIETOM 3a7a4 IPE3EHTALUN U 0COOEHHOCTE!
ayJUTOPHUU.

CorpyaHuyecTBo:

— IIOHUMATh U UCII0JIb30BATh IIPEUMYIICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTH IIpH pCIICHUHA
y‘Ie6HI>IX MAaTEMAaTHYCCKUX 3aJa4,

— IIpUHUMATb OECJIb COBMECTHOM ACATCIIbHOCTH, IINIAHUPOBATh OPIraHU3allUuI0 COBMECTHOM pa6OTBI,
pacnpeaciiiTb BUJbI pa60T, A0roBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTH; 0606].H8.TB
MHCHHA HCCKOJBKHX HMHeﬁ;

— Y4acTBOBATbh B IPYNIOBLIX popMax paboTsl (00CykAeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IUTYPMBI U
np.);
— BBIIIOJIHATH CBOIO HAaCTh pa6OTBI n KOOp)II/IHI/IpOBaTL CBOHU I[CﬁCTBHH C IIpyTI/IMI/I YJICHAMHU KOMaH/bI,

— OLIEHMBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIHMIA MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynsamugnule Oelicmaus 06ecneyusaronm Gopmuposanue cCMvlci08biX YCMAaHOB0K U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.



Camoopranmzanus:

CaMOCTOSITEJIBHO COCTABJISITh IUJIaH, AITOPUTM pELICHUs 3a4a4u (WM €ro 4acThb), BBIOUpaTh CrIoco0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJAJCTH criocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHuecCa U pe3yjibTaTa pClICHUA

MaTeMaTUIECKOM 3a1a9H;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 33]1a4l, BHOCUTh KOPPEKTUBBI B

JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAMICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3YNIbTATa ACSITEIbHOCTH ITOCTABICHHON LIEIH U YCIOBUSAM, OOBSICHSTD
MIPUYMHBI JOCTHKEHUS UM HEJOCTHKEHUS 11€71, HaXOAUTh OIINOKY, AaBaTh OLEHKY NPHUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIIero oopa3oBaHusl I0JKHO
o0ecreunBaTh TOCTHKEHHUE CIIEAYIONINX PEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB:

— 3HaTh TPUrOHOMETpHUUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOJUTh C MX TTOMOIIbIO Pa3INYHbIE
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA («pelIeHre IPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxoauts (c

IIOMOIIIBIO KaJ'II)Ky.]'ISITOpa) JUINHBI 1 YTJIbL JJIA HeTaOIMYHBIX 3HAYECHUH.

— Ilonb3oBatbes hopMynamMu NpUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM ISt
HAX0XJACHUS COOTHOILIEHUN MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYMHAMMU.

— Hcnonb30BaTh TEOpEMBbI CHHYCOB M KOCUHYCOB ISl HAXO0XKICHUS Pa3IMUHbIX 2JIEMEHTOB
TPEYroJbHUKA («pEelIeHUE TPEYTOJIbHUKOBY), IPUMEHSATh X MPU PEUICHUH F€OMETPUUYECKUX 3a/1a4.

— BJ'IaI[eTB ITIOHATHUAMUA npeo6pa3OBaHH;1 HO,Z[O6I/I$I, COOTBCTCTBCHHBIX 2JICMCHTOB HOI[O6HBIX (bI/Il"yp

— Ilonb30BaTbes cBOMCTBaAMHU 000U TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOIUTh
yribl y TOJ00HBIX Guryp. IlpuMensaTs cBoiicTBa MoA00MS B IPAKTUYECKUX 3a/1a4ax.

— YMeTh NpUBOAUTH MIPUMEPHI MOJA0OHBIX (DUTYP B OKPYXKAIOIIEM MHpE.

— Iloap3oBaTbCcs TCOpEMaMH O MPOU3BCACHUHN OTPE3KOB XOPJ, O MPOU3BCACHUHN OTPE3KOB CCKYIIUX, O
KBaJpaTe KacaTeJabHOMH.

— Iloap3oBaTbCcs BCKTOpPaMH, IIOHUMATb UX FeOMeTpI/I‘leCKI/Iﬁ u (1)14314%01(1/1171 CMBICJI, IPUMCHATDL UX B
PCUICHHUU I'COMCTPUYICCKUX U (1)I/I3I/IIIGCKI/IX 3aJa4.

— HpI/IMeHHTB CKaJIIPpHOC ITPOU3BEACHHUEC BEKTOPOB IJI HAXOKACHWA UINH U YIJIOB.

— Ilonp30BaThCsa METOIOM KOOpAWHAT Ha IJIOCKOCTU, HPUMCHATH €r0o B pCIICHUHU I'COMETPUUCCKUX U
MPaKTUYCCKUX 3a1da4.

— BnageTrs noHATHAMU IMPAaBUJIBHOT'O MHOT'OYT'OJIbHUKA, AJIMHBI OKPY>KHOCTH, UIMHBI IYyT'HU
OKPYXHOCTHU U paﬂHaHHOﬁ MCPBI yTJia, YMCTh BBIYUCIIATH IUIOIIAAb Kpyra U €ro JacTei.

— HpI/IMeHHTB TOJIYYCHHBIC YMCHHSA B ITPAKTUYCCKUX 3aJavdax.

— Haxoauts ocu (M1 LEHTPBI) CUMMETPHUH (PUTYp, TPUMEHSTh IBUKEHHUS TUIOCKOCTH B POCTEHIIINX

clrydasx.

— HpI/IMeHSITI: MOJIYYCHHBIC 3HAHUA HAa IPAKTUKEC — CTPOUTH MATCMATUYCCKUC MOJACIIN JIA 3aaa4



pCaHBHOﬁ JKU3HU U MTPOBOJUTH COOTBCTCTBYIOUIUC BEIYUCIICHUSA C IPUMCHCHUCM HOII06I/ISI u

TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YACh, TJIe HEOOXOAUMO, KAJIbKYISTOPOM).



TEMATUYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/iesioB U TEM NPOrpaMMBbl KosnuecTBo yacoB Jara Bunsi Buasl, popmbl | DiIeKTPOHHBIE
n/ Beer| KOHTpoa | mpakTuue | M3YYeHH | IeSITEILHOCTH KOHTPOJIsA (uu¢posrbie)
n 0 | bHbBIE cKHe 1 o0pasoBaTejibH
pa6oThI pa6oThI bl€ pecypchl
Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. Pennienne TpeyroJibHUKOB.
1.1.| Onpenenenne TpuroHoMerpuueckux GyHnkuuii yrios ot 0° 10 2 -@opmynupoBath |V CTHBIH onpoc http_s:/ /resh.edu.ru/
180°. onpesieNeH s subject/lesson/250
TPUTOHOMETPHYECK 9/main/
UX QYHKIUH TYIBIX
U NIPSAMBIX YTJIOB.;
1.2.| KocHHYC 1 cHHYC IPAMOTo 1 TYIOr0 Yria. 2 -BeiBOIHTH [T1CbMEHHBIN http_s://resh.edu.ru/
Teopemy orpoc subject/lesson/250
KOCHHYCOB o] 9/main/
TEOpEeMy CHHYCOB
(c pammycom|
OMMCaHHOU
OKpPYKHOCTH).;
1.3.| Teopema kocunycoB. (O606mEHHAs) TeopeMa CHHYCOB (¢ 2 -BrisomnTh Tectnposanme  |https://www.yakla
paarycoM ONMHCAHHOW OKPYKHOCTH). TeopeMy ss.ru/p/geometria/9
KOCHHYCOB il o
TEOpEMy  CHHYCOB klass/sootnoshenii
(c pamrycom| a-mezhdu-
OIHCAHHOM storonami-i-
OKPY)KHOCTH).; uglami-
treugolnika-
skaliarnoe-
proizvedeni_-
9222/sootnoshenii
a-mezhdu-
storonami-i-
uglami-
treugolnika-

9281/re-7ad3359e-

27dd-4ae0-9272-



https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2

Bflce3e75ec2
https://skysmart.ru

articles/mathemati

c/teorema-sinusov

1.4.| HaxosxeHue [UTHH CTOPOH U BEIUYUH YTJIOB TPEYTOIBHUKOB. 2 -Pemats Omnpoc no http_s:/ Iresh.edu.ru/
TPEYroMbHUKU.;  [MHAWBHIyanbHbI [SUbject/lesson/204
PermaTh M KapTockam  |[0/main/
[PAKTHYCCKHE
3a1a4H,
CBOSAIIECS
K HAXOXKICHHIO
Pa3ITHYHbBIX
DIIEMEHTOB
TPEYroJIbHUKAX.;

1.5.| ®opMyia MI0MmAaay TPEYroMBHIKA Yepe3 ABE CTOPOHBI U yTol |2 -®opmysuposath - [VerHbiii onpoc - Ntps://skysmart.ru

MESKTY HITMIL OIpeIeNIeHuUs articles/ ma_thematl

TPUTOHOMETPHYECK c/Kak-nayti-
uX QYHKIUH TYIBIX ploshchad'-
1 TIPSIMBIX YTIIOB.; pryamougol'nika
-BeiBoguTh
TeopeMy
KOCHHYCOB 1
TEOpEMY CHHYCOB
(c pagmycom
ONHCAaHHOU
OKpPYKHOCTH).;

1.6.| ®opmyrna miomaaM YeThIpEXYTObHUKA Yepe3 ero AuaroHain 2 -Pemats [lucomennpiii RS/ WWW'reS_OIV

W YO MEKITY HIMH. TPEYrOJbHUKH.;  [OMPOC enta.ru/spr/planim

Pemats etry/sgf.htm
[PaKTHYECKHE
3a1aun,
CBOJISIILIMECS
K HaXOXKJICHHIO
Pa3IMYHBIX
DIICMEHTOB
TpeyroibHHUKax.;

1.7.| IlpakTuveckoe NpUMEHEHHE JOKa3aHHbBIX TEOPEM 3 -Pewats Tecruposanne  |ttps:/ WWW'reS_OIV
MTPAKTUIECKUE enta.ru/spr/planim
3a1a4n, etry/sqgf.htm
cBOASIIIECS

K HaXO0XJICHUIO|



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://skysmart.ru/articles/mathematic/teorema-sinusov
https://skysmart.ru/articles/mathematic/teorema-sinusov
https://skysmart.ru/articles/mathematic/teorema-sinusov
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
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Pazjaen 2. [Ipeo6pa3oBanne nomaoousi. Merpuyeckue COOTHOIIEHHS B OKPY>KHOCTH
2.1.| ITonsatue o mpeoOpa3oBaHUU TOAOOUS. 2 -OcBauBarh Vcrubriii orpoc  [ttps://infourok.ru/k
MOHSITHE onspekt-uroka-
npeoOpazoBaHus geometril-
noa00us. ; preobr_azovame-
podobiya-
3729454.html
2.2.| CooTBETCTBEHHBIE DJIEMEHTHI TTOOOHBIX (HUTryp. 2 -Uccnenosarts IMuceMmennbii  |https:// inf_ourok.ru/
OTHOIIICHUE OIIPOC prezentaclya-po-
JIMHENHBIX geometrii-na-
temu-
igilMeHTOB duryp proizvedeniya-
npeoOpa3oBaHuU otresz\_/-hord-l-
sekuschih-
mono6msL.; 2896250.html
-Haxonuts https://interneturok
MPUMEPBI  TI000HS .ru/lesson/geometr
B OKpYKaroLIe y/9-klass/itogovoe-
e CTBUTEIILHOCTH. ; povtorenie-kursa-
geometrii-za-79-
klassy/tochka-
\vnutri-i-vne-
okruzhnosti
2.3.| Teopema o npou3BeIEHUH OTPE3KOB XOPJI, TEOpEMa O 2 -BeiBointh Tectuposanue  |https:// Inf_OUFOK.rU/
MPOU3BEJICHUU OTPE3KOB CEKYIUX, TeopeMa O KBaapare METPUYIECKUE prezentaclya-po-
KacaTeJabHOM. COOTHOIIIEHUS gteeﬁurjnetrn—na—

MEXAYy OTpe3KaMHu
XOpH, CEeKylIuX U
KacaTeJIbHBIX C
HCI0Ib30BaHUEM
BIIMCAHHBIX YTJIOB U
MO00OHBIX
TPEYrOJbHUKOB. ;

OcBauBaTh NOHSTHE

proizvedeniya-
otrezkov-hord-i-

sekuschih-
2896250.html
https://interneturok

.ru/lesson/geometr

v/9-klass/itogovoe-

povtorenie-kursa-



https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
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-BeIBOIUTE
METpUYECKHE
COOTHOIIICHUS
MEXIy OTpe3Kamuyl
XOpJI, CEeKyIHX |
KacaTeJIbHBIX c
HCIO0JIb30BaHUEM
BIUCAaHHBIX YIJIOB Y|
MO T0OHBIX
TPEYTrOJIbHUKOB. ;
Pemarp
reOMETPUUYECKUE
3aJlaud M 3a7a4d 13
peaTbHOM JKU3HU C
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klassy/tochka-
\vnutri-i-vne-
okruzhnosti

HCTIOJIb30BAHUEM
M0 T00HBIX
TPEYIOJIbHUKOB. ;
2.4.| [IpuMeHeHHE B pELICHUN T€OMETPHYECKUX 3a1au -Pemath Onpoc no https:// inf_ourok.ru/
MeOMETPUYECKUE VHIWBUYaJIbHEI [prezentaclya-po-
sagauy ¥ 3a7auM M3 M Kaproukam  [geometrii-na-
temu-

[peaNbHOM JKU3HU C
MCII0JIb30BAHUEM
0 I0OHBIX
TPEYTOJIbHUKOB. ;

proizvedeniya-
otrezkov-hord-i-

sekuschih-
2896250.html
https://interneturok

.ru/lesson/geometr



https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
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Pa3znen 3. BekTopbl
3.1.| Onpenenenue BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB, 2 -Hcnons3oBaTth Y CTHBII O1poc https://www.yal_da
YMHOXEHHUE BCKTOpA Ha YUCIIO. BCKTOpI)I Kax SS.ru/D/qeometrla/Q
HaIpaBJICHHbIE -klass/vektory-
OTpE3KH, 9232/pravila-
HACCIENOBATH %
o vychitaniia-
reoMeTprieckit \vektorov-9239/re-
(nepeMemteHe) H edBb05c-480a-
buszndeckuii (cuia) 1706-3388-
CMBICJIBI BeKTOPOB.; 721b08d27235
https://www.yakla
ss.ru/p/geometria/9
-klass/vektory-
9232/pravila-
slozheniia-i-
\vychitaniia-
\vektorov-9239/re-
a4104f06-42a6-
4417-ac0a-
4e0c7ael 7995
3.2.| dusnvecKkuii ¥ reOMETPUYECKHIA CMBICIT BEKTOPOB. 2 -Hcnonbs3oBaTh [TrcbMeHHBIN https://www.yalfla
BEKTOPBI KaK/ompoc ss.ru/p/geometria/l
HarpaBJIeHHbIE 0-klass/vektory-v-
OTpE3KH, prostranstve-
deistviia-s-
HCCIIeI0BaTh R
r€OMETPUYECKUN vektorami- i
9248/opredelenie-
(nepevernenme) — w ifizicheskii-

buznueckuit (cuia)
CMBICITBI BEKTOPOB.
-3HaTh
OTIpeIeNIeHus

CYMMBI U PA3HOCTH]

smysl-vektora-v-

prostranstve-9286



https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
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https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
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3.3.| Pa3noxeHne BeKTOpa MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM. -Pernats Tecruposarue  |https:/resh.edu.ru/
reoMeTpHYECKHE subject/lesson/303
3a1a4u c 8/main/

HCIIOJIb30BaHHEM

BEKTOPOB.;

3.4.| Koop/mHaThi BekTOpA. -PackiasIBaTh Ha Omnpoc 1o httDS://WWW.vaIfla
BEKTOpA. W HTMBHTyaIbHBI [SS.ru/p/geometria/9
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0887/vektor-v-
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3.5.| CxanspHoe mpousBeeHne BEKTOPOB, ero IpuMeHeHHe s -Haxomuts cransproe|Ycasiit onpoc  |https://www.yakla
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Hroro mo pasneny: 12
Pa311e.11 4, I[eKapTOBbI KOOPpAMHATHLI HA IJIOCKOCTH
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KBaJpar, Tparenus;
OKPY>KHOCTb,
KacaTresbHas;
pPaBEHCTBO U
nojno0ue ¢uryp,
TPEYTOJIbHUKOB;
HapauIebHOCTh U
NEPIEHIUKYIISIPHOC
Thb IIPAMBIX, YI'OJI
MEX]ly IPSIMBIMH,
CUMMETPHUSI
OTHOCHTEJIBHO
TOYKHU U MPSAMOIL;
JUINHA, PaCCTOSIHUE,
BEJIMYMHA yIIa,

TJI0IA/b,
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bopMyIbI:
[epuMeTpa u
[J101Ia 1

OKpYXHOCTb ¥ KPYT. -OnepupoBathb [T1cEMeHHBIH https://www.val_da
MOHSATUSIMU: onpoc SS.ru/p/geometria/9
¢urypa, TouKa, ~klass/dlina-
npsiMasi, yrod, %qa
MHOTOYTONIBHHE, 924 1/dlina-
paBH06eﬂpeHHHvH 1 okruzhnosti-
PaBHOCTOPOHTHIH ploshchad-kruga-
TPECYIr'OJIbHUKMH, 0494
MPSIMOYTOJIbHBIN

TPEYTrOJIbHUK,



https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%

Me/aHa,
OuccekTpuca u
BBICOTA
TPEYroJIbHUKA,
napajuiesiorpamm,
pomo,
IPSMOYTOJIBHUK,
KBaJpaT, Tparenus;
OKPY>KHOCTB,
KacaTesbHas;
PaBEHCTBO H
nojgo6ue guryp,
TPEYrOJIbHUKOB;
NapauIeIbHOCTh U
NEepIEHANKYISIPHOC
Th TPSIMBIX, YTOJI
MEX]Ty TIPSIMBIMH,
CUMMETPHSI
OTHOCHTEJIBHO
TOYKHU U MPSAMOIL;
JUINHA, PAaCCTOSIHUE,
BEJIMYMHA yIIa,
IUIOIAb,
nepumerp.;
lcrionbp30BatTh
bopMyIbI:
nepumeTpa u
ruIo1a 1

['eoMeTpUYECKHE ITOCTPOCHHUS. -OnepupoBarb TectupoBanue  |https://infourok.ru/
MIOHATHSAMM: urok-okruzhnost-

durypa, Touka, geometricheskie-

npsMas, yroJ, postroeniya-
4502905.html

MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI
TPEYTOJIbHUKH,
IIPSAMOYTOJIbHBIN
TPEYTrOJIbHUK,
MeMaHa,



https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html

ouccekTpuca u
BbICOTa
TpEYrojabHUKa,
napajuiesorpamm,
pomoO,
HNPAMOYTOJIbHHUK,
KBaJpar, TpareLus;
OKPY>KHOCTb,
KacaTeJbHas,
PaBEHCTBO H
nonooue duryp,
TPEYTrOJIbHUKOB;
MapauIeIbHOCTh U
MEPIEHIUKYIISIPHOC
Thb IIPAMBIX, YI'OJl
MCXKIY IMPSAMBIMU,
CUMMETPUSL
OTHOCHUTEIILHO
TOYKH U TIPSIMON;
JUTHA, PacCTOSTHUE,
BEJIMYMHA yTJIa,

IUIONIA b,
nepuMeTp. ;
cnonn30BaTh
(bopMyIbL:
repuMeTpa u
[LIOLIAIA
7. VYr1ibl B OKPYKHOCTH. Brucanublie 1 oniucaHnHbIe OKPYKHOCTH -OHCpHpOBaTB OHpOC 1o httpS://InterneturOk
8. | umoroyromemmion O HSITHSIMH: WHIUBHTyabHbI |.ru/lesson/geometr
¢urypa, Touka, M Kaproukam |y/8- i
mpsMas, Yo, klass/effektivnye-
MHOTOYTOITHHHUK, kursv/okruzhn_ogt—
paBHOOEIPEHHBIN U Frnogu. otk
- chast-2-
PaBHOCTOPOHHUM tsentralnye-
TpeyrONbHUKY, vpisannye-i-
IPSIMOYT OJIbHBIN opisannye-ugly
TPEYrOJIbHUK,
MeauaHa,

OuccekTpuca u



https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly

BBICOTA
TPEYroJbHUKA,
napajuiesorpamm,
pomo,
MPSIMOYTOJIBHHK,
KBaJIpat, TPareIus;
OKPY>KHOCTb,
KacareJbHas,
PaBEHCTBO U
noaob6ue duryp,
TPEYroJHbHUKOB;
napauieIbHOCTh U
MePIEHINKYISIPHOC
Th TIPSMBIX, YTOJ
MEX Ty TPSMBIMH,
CUMMETPHS
OTHOCHUTEIIEHO
TOYKH U TIPSMON;
JUIMHA, PAcCTOSsIHUE,
BEJIMYMHA yIJIa,
TUI0IIA/1b,
epUMETP. ;
cnosib30BaTh
(hopMyIIBI:
repuMerpa u
rionaau

~

[IpsiMast 1 OKPYKHOCTB.

-OnepupoBathb
HOHATUSAMHU:
durypa, Touka,
npsMasi, yroi,
MHOTOYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEYroJIbHUKHY,
IIPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/inaHa,
OuccexkTpuca u

BBICOTA

'Y cTHBIH ompoc

https://resh.edu.ru/

subject/lesson/303

6/main/



https://resh.edu.ru/subject/lesson/3036/main/
https://resh.edu.ru/subject/lesson/3036/main/
https://resh.edu.ru/subject/lesson/3036/main/

TPEYTrOJIbHUKA,
napajuiesorpamm,
pomo,
MPSIMOYTOJIbHUK,
KBaJparT, Tpamnemus;
OKPY>KHOCTBb,
KacaTesbHas;
PaBEHCTBO U
noaob6ue duryp,
TPEYroJIHbHUKOB;
NapajuIeIbHOCTb U
MEePIEHINKYIISIPHOC
Tb MPSMBIX, YTOJI
MEXTy MPSMBIMH,
CUMMETPUS
OTHOCHUTEIILHO
TOYKH U MPSAMOIL;
JUTMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
TUI0IA/1b,
MepUMETP.;
lcrionbp30BatTh
(hopMyIIBI:
repuMerpa u
rioniaau

quBIpéX}’FOHLHPIKI/I. Brmcannbie u onmcaHHbIe
YCTBIPCXYTOJIBHUKHU.

-OnepupoBathb
HOHATUSAMHU:
dburypa, Touka,
npsmasi, yroi,
MHOTOYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEYroJIbHUKHY,
IIPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/inaHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKa,

[InceEMeHHBIH
orpoc

https://www.yakla

ss.ru/p/geometria/8

-klass/okruzhnost-

9230/vpisannaia-i-

opisannaia-
okruzhnosti-
9244/re-2ace242a-

389d-494a-acl3-

30973968caf9
https://www.yakla

ss.ru/p/geometria/8

-klass/okruzhnost-

9230/vpisannaia-i-

opisannaia-
okruzhnosti-

9244/re-5¢73536¢-



https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac

napajuiesorpamm,
pomo,
IPSIMOYT'OJIbHUK,
KBaJlpar, Tpaneuus;
OKPY>KHOCTBb,
KacaTesbHas;
PaBEHCTBO U
nonobue ¢uryp,
TPEYrOJIbHUKOB;
NapajuIeIbHOCTb U
NEePIEeHIUKYISIPHOC
Tb MPSIMBIX, YTOJI
MEXTy MPSMBIMH,
CUMMETpUS
OTHOCHUTEIILHO
TOYKHU U MIPSAMOIL;
JUITMHA, PacCTOsTHUE,
BEJINYMHA yIJia,
IJI0IA/b,
MEpUMETP. ;
lcrionp30BatTh
(hopMyIIBI:
[epuMmerpa u
MJ1011a 1

3e29-4b74-ae2b-

d6972dadd2ac

Teopema IIudaropa n Havama TpuroHoMeTpuu. Permenne
O0IIUX TPEYTOJIbHUKOB.

-OnepupoBarb
HOHATUSAMHU:
durypa, Touka,
npsmasi, yroi,
MHOTOYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEYroJIbHUKHY,
IIPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/inaHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKA,

napajuIesorpamm,

TectupoBaHue

https://resh.edu.ru/

subject/lesson/149

0/main/
https://resh.edu.ru/

subject/lesson/204

0/main/
https://resh.edu.ru/

subject/lesson/731

4/conspect/



https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/7314/conspect/
https://resh.edu.ru/subject/lesson/7314/conspect/
https://resh.edu.ru/subject/lesson/7314/conspect/

pomo,
MPSIMOYTOJIbHUK,
KBaJpart, Tpamnemus;
OKPY>KHOCTBb,
KacaTesbHas;
PaBEHCTBO U
nojooue duryp,
TPEYrOJIbHUKOB;
NapajuIeIbHOCTb U
NEePIEeHIUKYISIPHOC
Tb MPSAMBIX, YTOJI
MEX Ty TPSMBIMH,
CUMMETPUS
OTHOCHUTEIILHO
TOYKH U MPSAMOIL;
JUITMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0IIA/1b,
MepUMETP.;
lcrionb30BaTh
(hOpMyIIBI:
repuMerpa u
rioniaau

[IpaBunIBbHBIE MHOTOYTOTBHUKH.

-OnepupoBarb
HOHATUSMHU:
durypa, Touka,
npsmasi, yroi,
MHOTOYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEYroJIbHUKHY,
IIPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/lnaHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKA,
napaiesorpaMmM,

pomoO,

Orpoc 1Mo
WHIMBUTyaITbHBI
M KapTOYKaM

https://resh.edu.ru/

subject/lesson/203

7/start/



https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2037/start/

IPSIMOYT'OJIbHUK,
KBaJlpar, Tpareuus;
OKPY>KHOCTBb,
KacaTesbHas;
PaBEHCTBO U
nonobue ¢uryp,
TPEYrOJIbHUKOB;
[apajuleIbHOCTb U
NEePIEeHIUKYISIPHOC
Tb MPSIMBIX, YTOJI
MEX 1y NPSMbIMHU,
CUMMETpUS
OTHOCHUTEIILHO
TOYKHU U NIPSAMOIL;
JUITMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0IA/1b,
Hnepumerp.;
lcrionp30BatTh
(hOpMyIIBI:
repumeTpa u
rI01a 1

[IpeoOpazoBaHUs TIIIOCKOCTH.

-OnepupoBarb
MOHITHSIMHU:
durypa, TouKa,
npsimMasi, yrodi,
MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI
TPEYroJIbHUKHY,
IIPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/inaHa,
OuccekTpuca u
BBICOTA
TPEYroJIbHUKA,
napaiesorpaMmM,
pomoO,

IIPSIMOYTOJIbHUK,

'Y CTHBIH orpoc

https://resh.edu.ru/

subject/lesson/573

1/start/22407/



https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/

KBaJlpar, Tpareuus;
OKPY>KHOCTBb,
KacaTesbHas;
PaBEHCTBO U
nonobue ¢uryp,
TPEYrOJIbHUKOB;
[apajuIeIbHOCTb U
NEPIEeHIUKYIISIPHOC
Tb MPSIMBIX, YTOJI
MEX 1y NPSMbIMHU,
CUMMETpUSI
OTHOCHUTEINILHO
TOYKH U MIPSAMOIL;
JUITMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0IA/1b,
HepUMETP.;
lcrionb30BaTh
(hOopMyIIBI:
nepumeTpa u
10111

JBmwxkenus. [Togodne. CumMmeTpus.

-OnepupoBarb
MOHITHSIMHU:
durypa, TouKa,
npsimMasi, yrodi,
MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI
TPEYrOJbHUKH,
IIPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/inaHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKA,
napaiesiorpamMmM,
pomoO,
IPSIMOYTOJIbHUK,

KBaJIpat, Tparenus,

[InceMeHHBIH
oTIpOC

https://resh.edu.ru/

subject/lesson/313

8/start/



https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/3138/start/

OKPY>KHOCTBb,
KacaTesbHas;
PaBEHCTBO U
nonobue ¢uryp,
TPEYrOJIbHUKOB;
[apajuIeIbHOCTb U
NEPIEHIUKYIISPHOC
Tb MPSIMBIX, YTOJI
MEX 1y NPSMbIMHU,
CUMMETpUS
OTHOCHUTEIILHO
TOYKHU U IIPSAMOI;
JUITMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0IA/1b,
HepUMETP.;
lcrionp30BaTh
(hOopMyIIBI:
nepumeTpa u
101a 1

[Tnomans. Beruncinenune wromaneit. [Iromanan mogo0OHBIX
buryp.

-OnepupoBarb
HOHATUSMMU:
durypa, TouKa,
npsMas, yroi,
MHOT'OYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEYroJIbHUKHY,
MPSIMOYTOJIbHBIN
TPEYroJIbHUK,
Me/inaHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKaA,
napaiesiorpamMmM,
pomoO,
IPSIMOYTOJIbHUK,
KBaJpaT, Tparenus;

OKPY>KHOCTb,

TectupoBanue

https://resh.edu.ru/

subject/lesson/201

3/main/
https://resh.edu.ru/

subject/lesson/148

4/main/



https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1484/main/

KacaTesbHas;
PaBEHCTBO U
nojo6ue duryp,
TPEYrOJIbHUKOB;
[apajuIeIbHOCTb U
NEPIEHIUKYIISIPHOC
Tb MPSIMBIX, YTOJI
MEX 1y NPSMbIMHU,
CUMMETpUS
OTHOCHUTEIILHO
TOYKHU U IIPSAMOIL;
JUIMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0IA/1b,
HepUMETP.;
lcrionp30BatTh
(bopMyIIBI:
repuMeTpa u
rIoniaan

JlekapToBbl KOOpJIMHATHI HA MJIOCKOCTH.

-OnepupoBarb
MOHITHSIMHU:
durypa, TouKa,
npsimasi, yrodi,
MHOTOYTOJIbHUK,
paBHOOEAPECHHBIN U
PaBHOCTOPOHHUI
TPEYrOJbHUKH,
MPSIMOYTOJIbHBIN
TPEYrOJIbHUK,
MenaHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKA,
napaiesorpamMmM,
pomoO,
IPSIMOYTOJIbHUK,
KBaJIpat, Tparemus;
OKPY>KHOCTB,

KacaTcjabHaid,

Ormpoc 1Mo
WHTMBU Ty aTTbHBI
M KapTOYKaM

https://resh.edu.ru/

subject/lesson/692

1/conspect/



https://resh.edu.ru/subject/lesson/6921/conspect/
https://resh.edu.ru/subject/lesson/6921/conspect/
https://resh.edu.ru/subject/lesson/6921/conspect/

PaBEHCTBO U
nojooue duryp,
TPEYrOJbHUKOB;
[apajuIeIbHOCTb U
NEPIEHIUKYIISPHOC
Thb MPSIMBIX, YTOJI
MEX 1y NPSMbIMHU,
CUMMETpUS
OTHOCHUTEINILHO
TOYKH U IIPSAMOIL;
JUIMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0IA/1b,
HepUMETP.;
lcrionp30BaTh
(bopMyIIBI:
nepuMerpa u
rioniaau

BekTops! Ha IIIOCKOCTH

-OnepupoBarb
MOHITHSIMHU:
durypa, TouKa,
npsimMasi, yrodi,
MHOTOYTOJIbHUK,
paBHOOEAPECHHBIN U
PaBHOCTOPOHHUI
TPEYrOJbHUKH,
MPSAIMOYTOJIbHBIN
TPEYrOJIbHUK,
MeHraHa,
OuccexkTpuca u
BBICOTA
TPEYroJIbHUKA,
napaiesorpamMmM,
pomO,
IPSIMOYTOJIbHUK,
KBaJIpat, Tparemus;
OKPY>KHOCTB,
KacaTeJbHas;

pPaBEHCTBO U

'Y CTHBI orpoc

https://resh.edu.ru/

subject/lesson/250

7/main/



https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/

nonobue ¢uryp,
TPEYrOJIbHUKOB;
[apajuIeIbHOCTb U
NEPIEHIUKYIIPHOC
Tb MPSIMBIX, YTOJI
MEX 1y NPSMbIMHU,
CUMMETPUS
OTHOCHUTEJILHO
TOYKHU U IIPSAMOI;
JUIMHA, PacCTOsTHUE,
BEJIMYMHA yIJIa,
IUI0LIA/1b,
HepUMETP.;
lcrionp30BaTh
(bopMyIIBI:
nepuMerpa u
rioniaau

Hroro no pazaeny:

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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MNOYPOUYHOE IINTAHUPOBAHME 9 reomerpust

Ne Tema ypoka KosaunyecTBo yacos Hara Buael, popmsl
n/m H3YYeHHs] | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoThI

1. [ToBTOpEHUE 11O 1 TectupoBanue
reMK'"[TogoOHBIE
TPEYTOIbHHUK."

2 [loBTOpEeHue no 1 Onpoc no
reme"YeTbipexyronbHuku. [1n MHIMBUYaTbHBIM
OLITa/I TEOMETPUIECKHUX KapToYKam
buryp'.

3. [ToBTOpEHNKE 1O 1 'Y CTHBII ompoc
reme"Brircannsie
,OITCaHHBIE UIIEHTPAJIbHbIE
lyTIsI".

4 /Tuarnoctuueckas 1 1 KoHTponbHas
KOHTpOJIbHAS padoTa. aboTa

5. OmnpenencHne 1 TecTtupoBanme
TPUTOHOMETPUYECKUX
¢dbynknuit yrnos ot 0° no
180°.

6. OmnpenencHne 1 Ormpoc Mo
TPUTOHOMETPUIECKUX HAMBUYaJIbHBIM
byukiuit yrinos ot 0° 10 KapTO4YKaM
180°.

7 Kocunyc i CHHYC IPsSIMOTO H| { 'Y CTHBII ompoc
Tymoro yria.

8. Kocunyc i CHHYC IPSIMOTO H| { [IricbMEeHHBII
Tymoro yria. orpoc

9. TeopeMa KOCUHYCOB. 1 TectupoBanue
(O6o06ménnas) Teopema
CHHYCOB (C pagnycoMm
O CAaHHON OKPY>KHOCTH).

10. Teopema KOCHHYCOB. 1 Onpoc 1o
(O6o0ménnas) Teopema VTH BTy aJTbHBIM
CHUHYCOB (C pagnycom KapTOuKaM
ONHMCAHHONW OKPY>KHOCTH).

11. Haxoxaenue JJUH CTOPOH U 1 'Y cTHBIH ompoc
BEJIMYMH YIJIOB
[TPEYTroJIbHUKOB.

12. Haxoxaenue IJIuH CTOPOH U 1 [InceMeHHBIN
BEJIMYMH YIJIOB orpoc
[TPEYTroJbHUKOB.

13. DopMyna miomanu 1 TectupoBanue
TpEyroJIbHUKA Yepes3 JABe
CTOPOHBI M YT'OJI MEKIY
HUMHU.

14. dopmyia momanu 1 Onpoc no
TpEyroJIbHUKA Yepes3 ABe MHAMBUAYaTbHBIM
CTOPOHBI M YT'OJI MEKIY KapTOuKaM
HUMHU.

15, Dopmyna miomaau 1 Y cTHBIN onpoc
HeTHIPEXYTONBHUKA Uepes3
ero JMaroHaliv U yroi
MEX1y HUMH.




16. Dopmyia miomam [TrcbMeHHBIN
HEeTBIPEXYTOJIBHUKA Yepe3 orpoc
ero IuaroHajii ¥ yroi
MeXy HUMHU.

17. [IpakTHueckoe MpUMeHEHNE TecTupoBaHue
TOKa3aHHBIX TEOPEM

18, [IpakTHueckoe MpUMeHEHNE Onpoc no
TOKa3aHHBIX TEOPEM MHTMBU Y aJIbHBIM

KapToYKam

19. [IpakTHUEeCcKOE IPUMEHEHUE Y cTHBII onpoc
TOKa3aHHBIX TEOPEM

20. KonTponbpHas padoraNel. [TrcbMEeHHBIN

onpoc. KoHTponsH
ast pabora.

21. [TonsiTrie 0 MpeoOpa3oBaHUU TectupoBanue
mog00ust

22 [TonsiTrie 0 MpeoOpa3oBaHUU Onpoc 1o
oo0ust MHIMBUTYaJIbHBIM

KapToYKam

23. COOTBETCTBEHHBIE 3JIEMEHTHI 'Y cTHBII o1poc
Mog00HBIX GUTyp.

24. COOTBETCTBEHHBIE IJIEMEHTHI [TricbMeHHbIN
Mog00HBIX GUTYp. onpoc

o5 Teopema o mpou3BeIeHNHU TectnpoBanue
OTPE3KOB XOpJI, TEOpemMa 0O
[MPOM3BEIAEHNN OTPE3KOB
CEeKYIIHNX, TeopeMa o
KBajJpaTe KacaTelbHOM.

26. Teopema 0 mponU3BENCHUHU Onpoc 1o
OTPE3KOB XOpJ, TeOpeMa O MHIBUyaJIbHBIM
[IPOM3BEIECHUN OTPE3KOB KapTO4YKaM
CEKYINX, TeopeMa O
KBajJpaTe KacaTelbHOM.

27. [IpuMeHeHue B pelieHnu 'Y CTHBIN orpoc
FEOMETPUUYECKHX 3a1a4

[IrcbMeHHBII
orpoc

8. [IpuMeHeHue B pelieHnu TectupoBanue
FEOMETPUUYECKHX 3a1a4

29 [IprMeHeHne B pEIICHUH Ormpoc Mo
FEOMETPUUYECKHX 3a7a4 MHIBU Y aJIbHBIM

KapTO4YKaM

30. KonTponsHas pabora Ne2 KoHTponbHas

abora.

31 OnpeneneHue BEKTOPOB, [TrcbMEeHHBIN

' CII0’KEHUE U Pa3HOCTh orpoc
BEKTOPOB, YMHOKEHHE
BEKTOpA HA YHCIIO.
32 Onpenenenrne BEKTOPOB, [TrcbMeHHBIN
' CII0’KEHUE U Pa3HOCTh orpoc
BEKTOPOB, YMHOKEHHE
BEKTOpA HA YHCIIO.

33. Du3nyeckuil u TectupoBanue
FEOMETPUUYECKHI CMBICI
BEKTOPOB.

34. Duznyeckuit u Ormpoc o
FEOMETPUUYECKHI CMBICI TH I BU/1yaJIbHBIM
BEKTOPOB. KapTo4YKam

35.

Paznoxenne BCKTOpa 110

Y cTHBIN onpoc




NIByM HEKOJUTMHEAPHBIM
BEKTOpaM.

36. PaznoxkeHune BeKTopa 1o [TriceMeHHBIN
ITBYM HEKOJITMHEAPHBIM orpoc
BEKTOpaM.

37. KoopauHaTsl BekTOpa. [TrceMeHHBIN

orpoc

38 KoopanHaThl BeKTOpa. TecTupoBanue

39. CxamnspHoe Mpou3BeICHIE Ormpoc mo

BEKTOPOB, €T0 IPUMCHEHUE MH T BTy aJIbHBIM
71T HAXOXKJICHUS ITUH U KapTOuKaM
YTJIOB.

40. Penrenue 3a1a4 ¢ IOMOLILIO Y cTHblit onpoc
BEKTOPOB.

41. [IpuMeHeHHE BEKTOPOB JUIs [T1cbMenHbli
pelleHus 3a/1ad KHHEMAaTUKHU OIpoC
1 MEXaHUKH

42, KonTposnbpHas pabora Ne3 [TucrMeHHBIN

orpoc. KoHTponsH
as pabora.

43, JlexkapTOBBI KOOPAMHATHI TectupoBanue
TOYEK Ha IMJIOCKOCTH.

44, VpaBHEHHE TPSIMOU. Onpoc o

MH T BTy aJIbHBIM
KapTOYKaM

45, YrnoBoii ko3 puIueHT, Y CTHBIN O1poC
TAHTEHC yTiia HAaKJIOHA,
napaljenbHbIe H
MePICH UK YIS PHBIC
MpsIMBIE.

46. VpaBHEHHE OKPYKHOCTH. [TncemennbIi

orpoc

47. HaxosxaeHne KoopauHaT [TricoMeHHbIH
TOYEK IepeceueHus OIIpOC
OKPY>KHOCTHU U MPSIMOH.

48, Meroxa KOOpAHHAT TIPU TectupoBanue
pEIIeHUN TEOMETPUIECKIX
3aj1ad.

49, Hcnonp30BaHue MeTona Omnpoc 1o
KOOpJIMHAT B MPAKTHUYECKHUX MHIMBUAYaJIbHBIM
3a71auax KapTOYKam

50. l1lcnonp30BaHue METOIA 'Y cTHBIH ompoc

KOOPJIMHAT B TPAKTUYECKHUX
3ajauax

51. KonTponeHas paroora Ned. [lnceMeHHBIN

orpoc. KoHTponsH
ast pabora.

52. IIpaBuibHbIC [TrcbMeHHBIN
MHOTOYTOJIbHUKH, OIIPOC
BBIYHCIICHHE UX DJIEMCHTOB.

53. Yucio p ¥ AinHa TectupoBanue
OKPYXXHOCTH.

54, JnuHa 1yru OKpy>KHOCTH. Omnpoc o

VHTMBYTy JTbHBIM

[KapTOYKaM




Pannannas mepa yria.

Y cTHBII ompoc

55. 1

56. [nomans Kpyra u €ero 1 [TriceMeHHBIN
JIEMEHTOB (CEeKTOpa U orpoc
CEerMeHTa).

57. Brruucinenue nuonjanen 1 Y cTHBIN OIpoc
(uryp BKIIOYAIOMINX
PIIeMEHTHI KpyTa.

58. Briuucienue miomaaeu 1 [ IncrMeHHEBIN
(buryp BKIIOYAIOMIMX orpoc
PIIeMEHTHI KpyTa.

59, KonTponbHas paboraNe5 1 [TucrMeHHBIN
onpoc. KoHnTponsH
ast pabora.

60. [Tonsarue o ABUKEHUH 1 TectupoBanue

MIJIOCKOCTH.
61. [TapannenbHbIi IEpeHoC, 1 Onpoc o
MMOBOPOT U CUMMETPHSI. MHINBHTyaJIbHBIM
KapToYKam

62. OcH u IEHTPBI CHMMETpPUH. | 1 Y CTHBIH orpoc

63. Ipocreitmme mpuMeHeHus B| 1 [liicEMeHHBIiH

pelIeHuy 3a1a4. OIIpoC

64. [[pomexyTouHast aTTecTalus | | B dpopme
KOHTPOJIEHON

a0OTHI.

65. [ToBTOpEHME:" 1 [TrcEMEHHBIIH
Pemenue 3aga4 o Teme orpoc
[TO00HBIC TPEYTOTBLHUKH"

66. [ToBTOpEHUE IO TEME" 1 'Y CTHEIH orpoc
HeThipex yrobHUKH
.ITnommaam reoMeTpuIecKux
(puryp"

67. [ToBTOpEHME IO TEMe" 1 [TrcEMEHHBIH
Teopema CUHYCOB U orpoc
KOCHHYCOB'".

68. 1TOroBBIi YpOK. 1

OBHIEE KOJIMYECTBO YACOB I1O | 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Bribepure yueOHbIE MaTepHaIbI
BBenure cBO# BapuaHT:

METOANYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

Bseaure nanHbie

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

Poccuiickas anextponnas mkoia. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«lunpekc. Yueonuky» https://education.yandex.ru/home/
«Kmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online

«MapkeTuieiic 00pa3oBaTeJbHbIX YCJIYI»

«Supexe», «1C», «Yuun.py», «Ckaiienr», «Koasapacy,
u3natenscTBO «IIpocBemienue» u apyrue. https://elducation.ru/
«uTepuerY pox» —. https://interneturok.ru/

Oo6pa3oBatenbHas miatdopma «Jlexray . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3ZOBATEJIbHOI'O ITPOIECCA

YYEBHOE OBOPYIOBAHUE

YxkaxuTe yaeOHOe 000pyI0BaHHE

OBOPY/IOBAHUE /LIS IPOBEIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPAIMI

Ykaxure 000pyIoBaHHE AJIS MPOBEACHUS MPE3EHTANNHN, TEMOHCTPAIHI


https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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