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Padouas nporpamma no yueoHomy npeamery «['eomeTpusi» Ha ypoBHe
OCHOBHOTro o0mero oopa3zoBanusi (7-9 kiaccel) (gajsee — Tmporpamma)
paspabotana Ha ocHOBe I[IpmmepHOl paboueld mporpaMMbl MO MaTeMaTHKE Ha
YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs, COCTABICHHON Ha OCHOBE IOJIOKEHUH U
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHMS Ha 0a30BOM YypOBHE OCHOBHOM
00pa3oBaTeIbHON MIPOTPAMMBI, MIPEICTABICHHBIX B denepanbHOM
rocyJapCTBEHHOM 00pa30BaTeILHOM CTaHIApPTE OCHOBHOTO 00IIero oOpa3oBaHMUS
(mamee — @®I'OC 0OO0O), (omobpena pemieareM (demepansbHOr0 ydeOHO-
METOIUYECKOro OOBbEeIMHEHUs Mo o0IeMy oOpa3oBaHuio, poTtokosn 3/21 ot
27.09.2021), a Takxke c yuyeroM IlpuMepHOW mNporpamMmbl BOCHUTAHUS H
Konuenuuu  mpenomaBaHusi  yuyeOHoro  mpeamera  «Maremaruka» B
oOpa3oBarenbHbIX oOpranuzanusix Poccuiickoit ®@enepanmu, pearu3yronux
OCHOBHBICOOI1I€00pa30BaATEIHHBIEC TPOTPAMMBI.

MHHOSICHUTEJBHAS 3AIIMCKA

PaGouas mporpamma no yue6HOMy Kypey "['eomerpus" s 00ydaromumxcs
7-9 xmaccoB paspaborana Ha ocHoBe DenepanbHOro TrocyaapCTBEHHOTO
o0pa30BaTeNbHOrO CTaHAapTa OCHOBHOTO 001iero oOpa3oBaHUs € YYETOM H
COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEIBSIBISAEMbIX K MaTEMaTUYECKOMY
00pa30BaHUI0, U TPAAUIIMNA POCCUHCKOTO 0Opa3oBaHUs, KOTOpPhIE O0ECIEUYHBAIOT
OBJIAJICHHE  KJIIOYEBBIMM  KOMIIETEHUHUSMH, COCTaB/SIIOIIMMH  OCHOBY  JJIA
HEMpEPBIBHOIO  00pa3oBaHMsI M CaMOpPa3BUTHs, a TakkKe LEIOCTHOCTh
OOLIEKYIbTYPHOTO, JIMYHOCTHOIO M TO3HABATEIBHOTO pa3BUTUs oOydarommxcs. B
mporpaMMe y4YTeHBI HACH WM TOJoKeHWs KOHIenIuu pa3BUTHS MATEeMaTHYECKOTO
oOpazoBanus B Poccuiickoit denepanuu.

Oo0mas xapakrepucTuka yueOHoro npeamera «I'eomerpus»

B omoxy mmdpoBoii Tpanchopmamuu Bcex cdep UeToBEYECKOH
JESITEIbHOCTY HEBO3MOYKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOIl MaTeMaTHYECKOW TMOATOTOBKHU. YK€ B IIKOJIE MaTeMaThKa CIIYXUT
ONOPHBIM MPEAMETOM JUISl HM3YyYEHHsS CMEXHBIX AUCLUIUIMH, a IOCJE€ IIKOJIBI
peanbHOM HEOOXOJMMOCTBIO CTAHOBUTCS HENPEPhIBHOE 00pa3oBaHME, UTO TpeOyeT
MOJTHOIICHHON ©0a30Boi  00111€00pa30BaTeIbHON MOJATOTOBKM, B TOM 4YHUCIE U
MaTeMaTH4YECKOM.

D10 O00YyCIOBJIEHO TEM, 4YTO B HAIM JHU PAcTET 4YHUCIO Hpodeccuid,
CBA3AaHHBIX C HEMOCPEJACTBEHHBIM MPUMEHEHWEM MaTeMaTUKU: U B cdepe
HSKOHOMUKH, U B OU3HECE, U B TEXHOJOTUYECKUX OOJACTAX, U J1aXKe B TyMaHUTapHbIX
chepax. Takum o0pa3oMm, Kpyr HIKOJBHHKOB, JJII KOTOPBIX MaTeMaTHKa MOXKET
CTaTh 3HAYUMBIM IPEIMETOM, PACILIUPSIETCS.

[TpakTHyeckas TOJE3HOCTh MaTeMaTUKH OOyCJOBJIEHA TeM, 4YTO €&
IpeIMEeTOM  SIBIAIOTCS  (QyHIaMEHTaJbHblE  CTPYKTYpbl  HAIlero  MUpa:
MIPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOIICHHS OT MPOCTEHIINX,
YCBAaMBAEMbIX B  HEMNOCPEACTBEHHOM ONBITE, JO JOCTaTOYHO  CJIOXKHBIX,
HEOOXOIUMBIX [UIsl PAa3BUTHS HAyYHbIX M NPUKIATHBIX Haeill. be3 KOHKpeTHBIX
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MaTeMaTUYECKUX 3HAHUW 3aTPyJHEHO NOHMMAaHWE MPUHLMUIIOB YCTPOMCTBA H
UCIIOJIb30BAaHUSI  COBPEMEHHOW  TEXHUKHM, BOCIPUATHE M  HUHTEpIpETaIys
pPa3HOOOpPa3HON  COLMAIBHOM, SKOHOMHMYECKOH, NOJUTHYECKOM uH(popManuu,
Manod((EeKTUBHA TIOBCEIHEBHAS MPAKTUUYECKas AEATEIbHOCTh. KaxaoMy 4enoBeKy
B CBOEH JKM3HM MPUXOJIUTCS BBIIOJHATH Pacd€Tbl U COCTABIATh aJITOPUTMBI,
HaxXoAUThb M MPUMEHATh (OPMyJbl, BJIAAETh MPAKTUYECKUMHU IpUEMAMU
F€OMETPUUECKUX  M3MEPEHMM M IOCTPOEHWM,  uuTaThb  HMH(POpPMAIHUIO,
MPEACTABICHHYIO B BHUJE TaOJMI, AMarpaMM M TpadUKOB, XUTh B YCIOBHSX
HEONPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUN.

OpHOBpeMEHHO ¢ pacmmpeHueM chep NPUMEHEHHUS MAaTeMaTUKd B
COBPEMEHHOM O0IIecTBE BCE 0o0siee BaKHBIM CTAaHOBUTCS MATEMaTUUYECKUN CTUIIb
MBIIUIECHUS, TPOSBIIONIMICS B ONpee€HHBIX YMCTBEHHBIX HaBbIKax. B mponecce
M3Y4YEHUs] MaTeMaTHUKW B apceHal NPUEMOB M METOJOB MBIIUICHHS YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS HHAYKIMS M JAEIyKUus, o0oOIeHue U
KOHKpEeTH3allisi, aHajdu3 MW CHHTE3, KiIaccuuKauus U  CUCTeMaTH3alus,
abctparupoBanue u aHanorus. OOBEKThI MaTEMaTHYECKHX YMO3AaKIIOUEHUH,
npaBuwia UX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX IOCTPOECHUH,
CHOCOOCTBYIOT BBIPAaOOTKE yMEHUs (POPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBATh
CY)KJEHHUs, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUICHHE. Benymas pounb
OPUHAJUICKUT MaTeMaTUke U B (POPMHUPOBAHMHM AITOPUTMHUECKON KOMIIOHEHTHI
MBIIUIEHUS W BOCHUTAaHUM YMEHUH JEHCTBOBAaTH IO 3a/laHHBIM aJrOpUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYUPOBAaTh HOBbIE. B mpolecce pemieHus
3a/1a4 — OCHOBOM YYEOHOM JEATEIbHOCTH Ha YPOKaX MaTEMaTUKH — Pa3BUBAIOTCS
TaK)K€ TBOpPUYECKasl U MPUKIAJIHAS CTOPOHBI MBIIIJICHUS.

OOyueHue marematuke JaET BO3MOXHOCTh pPa3BUBATH Yy OOYyYarolIUXCs
TOYHYIO, PAlMOHAIIbBHYI0O U HMH(QOPMATHBHYIO pedyb, YMEHHE OTOMpaTh Haubosee
HNOJXO/SIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TpaUUECKUe CPEICTBA ISl BhIPAKCHHUS
CY’KJEHUI W HaTJIAIHOTO UX MPECTaBICHUS.

HeoOxoauMbplM ~ KOMIIOHEHTOM  OOILIEH  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  sBJIETCS ~ oOlIee  3HAKOMCTBO C  METOJaMU  IO3HAHMS
JNEUCTBUTEIBHOCTH, IPEACTABICHUE O NPEIMETe MW METOJaX MaTeMaTHKH, HX
OTIMYMUNA OT METOJOB JPYTUX €CTECTBEHHBIX W TyMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHKU JUIsl PELIEHUS HAyYHBIX U MPUKIIAJIHBIX
3amay. Takum oOpa3om, MaTeMaTHyeckoe OOpa3OBaHHE BHOCUT CBOM BKIJAJ B
dbopmupoBaHue 001ICH KyIbTYphI YEJIOBEKA.

N3yuenne MareMaTUKu TakXKe CHOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHMIO
YeJIoBeKa, MOHMMAHHWIO KpPacoOThl U H3SIIECTBA MATEMAaTUYECKUX PaCCYKICHUH,
BOCIPUSITHIO TEOMETPUYECKUX (HOPM, YCBOCHUIO UJIEH.

Henn n3yuenus: yueoHoro npeamera «I'eomerpusi»
«MaremaTuky yKe 3aTe€M Y4YUThb HaJ0, YTO OHA YM B IOPSALOK IPUBOIUTY, —
IACAJI BEJIMKUW PYCCKHM ydeHbli Muxaun BacunbeBuu JlomoHocoB. 1 B sTOM
COCTOMT OJlHA W3 JABYX Lejed oOyueHuss TIeOMETpUM KaK COCTaBHOM 4YacTH
MaTeéMaTUKH B IIKOJE. OTOW LEJNIH COOTBETCTBYET JOKa3aTelabHAs JIMHUSA
npenojaBanus reomerpun. Cineays npeactaBieHHON padodeil mporpaMme, HaUUHAs
C CEeIbMOro Kjacca Ha ypoKax T€OMETpUM OOYyYarolUHCS YYUTCS MPOBOAMTH
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NIOKa3aTEJIbHbIE PACCYKIACHHUSI, CTPOUThH JIOTUYECKUE YMO3AKIIIOUEHUS, JOKA3bIBaTh
VUCTUHHBIE YTBEPKIAEHUA WU CTPOUTh KOHTP MPUMEPBI K JOKHBIM, MPOBOIAUTH
paccyk IeHus OT  «IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynMpoBaTh OOpaTHBIE YTBEPXKIACHUS. YUEHHK, OBJIAJIEBIIMNA HCKYCCTBOM
paccykiath, OyJeT IPUMEHSTh €r0 U B OKPY KaIOIIEH KU3HHU.

Kak mmcan reomerp m nemaror Mrope ®@emopoBuu IlapbIruH, <«JIHOABMU,
NOHUMAIOIIMMH, YTO TAKOE JOKAa3aTeNbCTBO, TPYAHO M AK€ HEBO3MOKHO
MaHMUIYJIAPOBaTH». M1 B 3TOM COCTOUT BAJKHOE BOCHUTATEIBHOE 3HAUEHUE U3YUCHUS
r€OMETPUH, MPUCYIIEEC UMEHHO OTEYECTBEHHOM MaTEMaTHYECKOM 1IKoJyie. Bmecre ¢
TEM aBTOPBI MPOTPAMMBI MPEIOCTEPEratoT yUUTENs OT HM3JIMIIHETO (popmanusma,
0COOEHHO B OTHOIIIEHHH HadyaJl 1 OCHOBaHHUM reoMeTpuu. OpaHIly3CKUid MaTEMaTUK
Kan JlpenoHHEe MO 3TOMY MOBOAY BBICKa3aics Tak: «YUTo KacaeTcs IEIUKAaTHOU
po0JieMbl BBEJICHUS «aKCHOM», TO MHE Ka)KETCs, YTO Ha MEPBBIX MOpaxX HYKHO
BOOOI1IE N30eraTh MPOU3HOCUTH caMo 3TO ¢10BO. C APYyroil ke CTOPOHBI, HE CIETyET
YIyCKaTb HU OJHOM BO3MOXKHOCTH JaBaTh IPUMEPHI JIOTUYECKUX 3aKIFOYEHUH,
KOTOpbIE KyJna B Ooibled Mepe, 4yeM HJes aKCHOM, SIBISIOTCS UCTUHHBIMU H
€IMHCTBEHHBIMU JIBUT'aTEIISIMU MaTEMAaTUUYECKOTO MBILLIJICHUS.

Bropoil 1enp0 H3ydeHUs] TEOMETPUU SBISIETCA MCIIOJIb30BaHUE €€ Kak
UHCTPYMEHTA IPU PELICHUM KAaK MAaTEMaTHUYECKUX, TaK W IMPAKTUYECKUX 3a]ady,
BCTPEUAIOIINXCS B peaibHOM *U3HU. OKOHUMBIIMII KypC T€OMETPHUM IIKOIBHUK
JOJDKEH OBITh B COCTOSHHHM OINPEIEINTh TI'€OMETPUYECKYI0 (QUTypy, ONHUCATh
CJIOBaMH JIaHHBIM 4YEpTEK WIM PHUCYHOK, HAWTH IUIOLIAJb 3€MEJIBHOIO YYacTKa,
paccuuTarh HEOOXOIWMYIO JUIMHY ONTOBOJIOKOHHOTO KaOenss uiu TpedyeMble
pa3Mepsl rapaxa Jijisi aBTOMOOMII. DTOMY COOTBETCTBYET BTOPasi, BHIUMCIUTEIbHAS
JIMHUSL B U3YUYCHUU T€OMETPUU B 1IKOJIE. JlaHHAs mpakTU4ecKasl JIMHUS ABJISECTCS HE
MeHee BaxHOHM, ueMm mnepBas. Emé I[lmaton npenmuchiBasi, 4TOOBI «Tpa)iaaHe
[IpexpacHOoro ropoja HM B KOEM Cllydya€ HE OCTaBJISJIM TE€OMETPHUIO, BElb
HEMaJIOBAaXXHO J1aXke M0O0YHOEe €€ MPUMEHEHNE — B BOGHHOM JIeJie /14, BIPOYEM, U
BO BCEX HayKax — JJIsl Iy4IIEro UX YCBOEHUS: MbI Be/Ib 3HaeM, Kakas O€CKOHEUHas
pasHULla CYLIIECTBYET MEXAY UEJIIOBEKOM MPUYACTHBIM K TE€OMETpUH U
HEMPUYACTHBIMY». [l 3TOro y4WTeNln0 pPEeKOMEHAyeTCs ToaAOupaTh 3ajadyu
IIPAKTUYECKOTO XapakTepa JJisi pPAacCMAaTPUBAEMBIX TEM, YYUTh JETEH CTPOUTH
MaTeMaTH4YeCKUE MOJEIM  PEaJbHbIX JKU3HEHHBIX CUTyalWi, MOPOBOJAUTH
BBIYMCJICHUS U OLICHUBATh aJ€KBATHOCThH ITOJYYEHHOrO pe3yibprara. KpaitHe BaxkHO
MOJYEPKUBATh CBSI3M TE€OMETPUM C JIPYTUMH TPEAMETaMH, MOTHUBUPOBATH
UCIOJIb30BaTh ONPEIENECHUs T€OMETPUUECKUX (GUTYp U TIOHSTHM, 1€MOHCTPUPOBAThH
IPUMEHEHHE TTOTYUYCHHBIX YMEHHUH B (DU3UKE U TEXHHUKE. ITU CBS3U HanbOOJee sIPKO
BUIHBI B Temax «Bektope», «TpuroHomerpuyeckue COOTHOLICHUsD, «Meron
koopauHaT» u «Teopema [Tudaropay.

MecTto yuyeOHoro npeamera «I'eomerpus> B y4eOHOM IIaHe
CornacHo yueOHOMY IuUtaHy B 7—9 Kilaccax H3y4aeTcsl Y4eOHBIH Kypc

«l'eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIEC Pa3IEibl COACPHKAHMS:
«l'eomeTpuueckre QuUrypsl W HMX CBOWCTBa», «M3MepeHHE TeoMeTpHUYeCKUX
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BEIIMUMH», a Takxke «JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH», «BekTophi»,
«/IBmxenus miockoctu» u «IIpeoOpazoBanus noao0us».

VY4eOHbIN MIIaH OperycMaTpUBAET M3YyYEHUE TeOMETPUH Ha 0a30BOM YPOBHE,
UCXOJ1 U3 HEe MeHee 68 yuyeOHBIX 4acoB B Y4eOHOM rojay, BCEro 3a TpuU roja
o0yuenuss — He MeHee 204 JacoB.

COAEPKAHUE YYEBHOI'O IIPEAMETA «I'eomeTpus»

7 KIIACC

Hauanpnsle nonstus reomerpun. Touka, npsimasi, OTPE30K, Jyd. YTos. Buubl
yrioB. BeprukambHble W cMexHble yrubl. buccekrpuca yrima. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiienbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunbie (purypsl. OCHOBHBIE CBOICTBa oceBOM cummeTpuu. [Ipumepst
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C MOMOLIBIO LUPKYJIS WM JIMHEWKU. TpeyroybHUK.
Bricorta, Mmennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE U PAaBHOCTOPOHHUM  TpeyrosibHUKU.  HepaBeHCTBO
TPEYroJIbHUKA.

CBoiicTBa 1 NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCcTBA
TPEYTOJIBbHUKOB.

CBoiicTBa M NMPU3HAKU NapaJUIeNbHbIX MPAMbIX. CyMMa yIjoB TPEYroJbHUKA.
Breninue yriel TpeyroiabHuUKa.

[IpsmoyrosibHBIM ~ TpeyronbHUK. (CBOMCTBO MEOWAHBl  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, POBEIEHHON K runorenyse. [Ipu3sHaku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBeHncTBa B reomeTpum: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJsibllieM Yyrie H OoJiblIEeld CTOPOHE TPEYroJbHUKA.
IleprieHIMKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe wmecTto Touek. buccekrpuca yria © - CepeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOopAa U JAuaMeTp, HUX CBoMcTBa. B3anmHoe
PaCIIOJIOKEHUE OKPYKHOCTH U IPSAMOM.

KacarenbHast u cekymas K OKpyXKHOCTU. OKpy>KHOCTb, BIIMCaHHAas B YIOJL.
BrnimcanHas ¥ onucaHHast OKPY»KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllyyau TMapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOWCTBA M MPU3HAKHU.
[IpssmoyroJyibHas Tpaneuus.

Meron ynBoenuss meauanbl. LlentpansHas cummerpus. Teopema Daineca u
TEOpEMa O MPONOPLUHUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojapHuUKa.

[TogobGue TpeyroapHUKOB, KO3 duiueHt mnonodus. Ilpusnaku momoOus
TpeyroiabHUKOB. [IpumMeHeHne mogooust Mpu perieHnH MPaKTHIECKUX 3a/ad.

CpoiictBa miomianeli reomerpudeckux ¢uryp. Dopmynsl nuas  TUIOHMIAAH
TPEyrojbHUKa, MapajjienorpaMma, pom6a u Tparneuuud. OTHOILIEHUE IUIOIMIACH
MOo00HBIX (UTyp.
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Brruncienne miuomane TPeyroabHUKOB M MHOTOYIOJIBHUKOB Ha KIIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penreHun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTPOro yrila NPsIMOYTOJIBHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUYecKue (QyHKIUH
yriioB B 30°, 45° u 60°.

BrnimcanHble U IEHTPAIBHBIE YTJIbI, YTOJI MEXKAY KacaTeIbHOW U XOPAOU. YTIIbI
MEKJy XOpAaMH M CEKyIIMMHU. BnucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anmHoe pacnonoxeHue AByX okpyxkHocteil. Kacanuwe okpyxHoctei. OOuiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIbI IPUBEICHUS.

Pewmenne tpeyrosbHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Pemienue
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUH OTPE3KOB
CEKYILHUX, TeopeMa O KBaJpare KacaTeIbHOM.

Bektop, gnmuHa  (MOXIyNb)  BEKTOpa,  COHAIIPABJICHHBIE  BEKTOPHI,
ITPOTUBOITOJIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy HaJ BeKkTopamu. PasmokeHue BekTopa MO JABYM
HEKOJUIMHEApHBIM BekTopaMm. Koopaunatel Bektopa. CKalsipHOE ITPOU3BENCHUE
BEKTOPOB, IPUMEHEHHNE [T HAXO0KACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAWHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSAMON U OKPYKHOCTH B
KOOPAWHATAX, NEPECEYEHNE OKPYKHOCTEH M NPSIMbIX. MeTOoX KOOpAMHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JITMHA OKpYKHOCTH. ['pajgycHas U paauaHHas
Mepa yrja, BBIYMCICHHE JUIMH Iyr OKpyXHocTed. Ilnomans Kpyra, cekropa,
CErMeHTa.

JIBUKEHHS IUIOCKOCTM W BHYTPEHHHME CHMMETpUU QUIyp (dJIeMEHTapHbIE
npeactasienus). [Tapannensubiii nepenoc. [loBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA YYEBHOI'O
HPEIMETA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

OcBoenune yueOHOro Kypca «['eoMeTpus» JOKHO 00ecrieunBaTh JOCTHKEHHE
Ha ypOBHE OCHOBHOIO OOIIEro o00pa3oBaHHs CJIACAYIOIIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl  OCBOEHUS  NPOrpaMMbl  y4yeOHOro  Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

IIaTpuoTu4yeckoe BOCIUTAHME:

IIPOSIBJICHUEM HHTEpeca K IPOLUIOMY M  HACTOALUEMY POCCHUMCKOU
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MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHUXEHUSM  POCCUMCKUX
MAaTE€MAaTHUKOB U POCCHUUCKONW MATEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATHUX
JTOCTHKEHUN B IPYTHX HayKaxX U MPUKIATHBIX chepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH T'pakKIaHMHA W PEaIM3alUH €T0
npaB, TMPEJACTABICHUEM O MaTEMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYp, SBJICHUM, MPOLEAYp TPa)KJTaHCKOTro oOIecTBa (BBIOOPHI,
OTPOCHI U TIP.); TOTOBHOCTHIO K OOCYXKICHUIO dTUYECKUX MPOOJIEM, CBSI3AHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JOCTHXKCHUM HayKH, OCO3HAaHUEM BaKHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B AESATEILHOCTH YYEHOTO.

TpynoBoe Bocnnutanue:

YCTAHOBKOM Ha aKTUBHOE YYacTUE€ B PEUICHWHU MPAKTUUYECKUX 3ajad
MaTeMaTUYECKOW HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)XHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHUsS Ha MPOTSHKEHUHM BCEH J>KM3HM Ui YCHENIHOM mpodeccnoHanbHOM
NEATEeIIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMCHHI;

OCO3HAHHBIM BBIOOPOM M TIOCTPOCHUEM HWHIAUBHUAYAIbHOW TPACKTOPUHU
00pa3oBaHUs M KU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIIECTBEHHBIX
OTPEOHOCTEH.

JcTeTHYEeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K  OMOILMOHAJIBHOMY M ACTETHYECKOMY  BOCHPHATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lau, pEIICHUM, pacCyXJCHUH; YMEHHUIO BHUACTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

OpUEHTalMel B JEATEIIbBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOJLI U
oO1iecTBa, MOHMMAHWEM MAaTEeMaTUYECKOM HaykKu Kak cdepbl 4YeloBeYeCKOn
JESITEILHOCTH, TANOB €€ Pa3BUTUS U 3HAUMMOCTH JIJI Pa3BUTHUA [IUBWIN3AIIUY;

OBJIQJICHUEM SI3bIKOM MATE€MAaTUKM M MATEMaTHYECKOM KyJbTypOM Kak
CpEJICTBOM TTO3HAHUS MUPA;

OBJIQJICHUEM MPOCTCHUIITUMH HABBIKAMH UCCIIEIOBATEILCKOMN JEATEIBHOCTH.

dusnyeckoe BOCNUTAHUE, (opMHUpPOBaHHE KYJILTYPbI 310POBbS M
IMOUUOHAJILHOTO 0J1IaroNmoJIyYus:

FOTOBHOCTBHIO MNPUMEHSATh MaTeMaTHYECKHWE 3HAaHUS B HHTEpecax CBOETO
30pOBbS,  BEACHUS  3J0POBOro  oOpa3za  KuU3HU  (30pOBOE  MHUTaHUE,
cOalaHCUPOBAHHBIM pEXUM 3aHATUM U OTIbIXa, peryispHas ¢unyeckas
aKTUBHOCTb);

c(hOpPMHUPOBAHHOCTHIO HaBbIKa peduiekcuM, MPU3HAHUEM CBOETO IpaBa Ha
OIIMOKY M TaKOT'0 K€ MpaBa APYyroro 4eJIoBeKa.

JK0JI0rHuYecKkoe BOCIIUTaHHeE:

OpHUeHTaIMel Ha MMPUMEHEHUE MAaTeMaTUUEeCKUX 3HAHUM JIJIs PEIIeHUs 3a/1a4d B
00JIaCTH COXPAHHOCTU OKPYKAIOIIEH Cpeipl, INIAHUPOBAHUS MOCTYIIKOB U OICHKH
MX BO3MOYKHBIX IMOCJIEICTBUN I OKPYKAIOIIEH CPEIbI;

OCO3HaHWEM TJ00aTBLHOTO XapaKTepa KOJIOTHYECKUX MPoOJeM M MyTed HuX
pellIeHHUS.

JIMYHOCTHBIE pe3yJibTaThl, 00ecleYuBaOIINE ANANTANNI0 00y4aI0IIerocs
K U3MEHSIIOIIUMCS YCJIOBUSIM COLMAJIBLHON M PUPOIHOI Cpebl:
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¢ TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOIPEACIEHHOCTH, TOBBIMICHUIO
YPOBHSI CBOE€l KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEATebHOCTh, B TOM YHUCIIE
YMEHUE YUYUTBhCS Yy JAPYTHX JIIOJeH, MpHOOpeTaTh B COBMECTHOM JeATEeIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETEHIIUU U3 OIbITa IPYTUX;

¢ HEOOXOMMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHUCJIE
bopMyIMpOBaTh UJIEU, TTOHSTHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HE M3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

¢ CHIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYI0  CHUTYyallMIO, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEP, KOPPEKTHPOBAThH
MPUHUMAEMbIE PEIICHUs] W JCHCTBUSA, (OPMYIMPOBATH W OICHUBATH PHUCKHA H
MOCIIEACTBHS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHMSI IMPOTPaMMBbI  y4eOHOro Kypca
«"eomeTpus» XapakTEepPU3yIOTCS

OBJIAJICHUEM VHUBEPCAIbHLIMU NOZHABAMEIbHBIMU OeliCMBUSIMU,

VHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OeliCMBUIMU u
VHUBEPCATIbHLIMU PE2YSIAMUSGHBIMU OCUCTNEUIMU.

1) Vuueepcanvhvie noznasamensHbvle oeticmeus obecneuusaom
Gpopmuposarue 6a308blX KOSHUMUBHLIX NpPOYeccos obyuarowuxca (oceoenue
Memooo8  NO3HAHUSL  OKpYJcarowjeco  Mupda;  NpUMEHeHue  JI02UYeCKUX,
ucciedo8amenbCKux onepayuii, ymeHut pabomams ¢ uHgopmayueti).

Bba3oBble Jioruyeckue aeiicTBUS:

¢ BEISIBIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYCCKUX
00BEKTOB, MMOHATHH, OTHOIICHUH MEXKIY TOHATHUAMU; (DOPMYIUPOBATH OMPEACTICHHSI
MOHSITHIA;, YCTAaHABJIMBATDH CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIiu, OCHOBAHUS JJIsI
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3A;

¢ BOCIIPpUHUMATh,  (OPMYJIHMpPOBATH U  MPEeOoOpa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, AIMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

o BBISIBIIATh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TTPOTUBOPEUHSI
B (hakTax, JAaHHBIX, HAOJIONCHUSIX W YTBEPKICHUSAX; Mpeajararb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

o JICNIATh BBIBOJIBI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 10 aHAJIOTHH;

 pa3bupaTh 0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPXKIACHHHA (IpSMbIE M OT
NPOTUBHOTO),  TPOBOAWTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTH4YeCKUX (DaKTOB, BBICTPAWBATh ApTyMEHTAIMIO, MPUBOJWTH TMPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

¢ BHIOMpPATh CHOCOO pelieHuss ydyeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOUPATh HanboJiee MOIXOIAIINN C yIETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

e UCTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN HMHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHpYIOIIME  TPOTUBOpedne,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHaBJIMBaTh KMCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHEHUE;
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¢ IPOBOJIUTH [0 CaMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY HECJIOKHBII
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEIOBAHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;

¢ CAMOCTOSITENIBHO (OPMYJIUPOBATH OOOOILIEHUS M BBIBOJBI IO pPe3yibTaTaM
OPOBEAEHHOIO  HAOJMIOJEHUs,  UCCIENOBaHMs,  OLICHMBATh  JOCTOBEPHOCTb
HOJIyYEHHBIX PE3ybTaTOB, BEIBOJOB U 0000IIEHUI;

o IPOrHO3UPOBAaTh BO3MOXHOE PAa3BUTUE IMpoliecca, a TaKKe BbBIABUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanueii:

o BBISIBJISITH  HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMAIMH, JaHHBIX,
HEO0OXOJAMMBIX JJIS PELICHUS 3aauH;

o BEIOWpaTh, aHAJM3UPOBATh, CHUCTEMATU3HPOBaTh M HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IMpeICTaBICHHS;

e BBIOUpaTh (QopMy MpeacTaBiIeHUS HHPOpPMAIMM U  WJUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMu, TuarpaMMaMu, MHOM TpaduKoil 1 UX KOMOWHAIUSMU;

¢ OLICHMBATh HAAEKHOCTb HMHPOPMAIUM [0 KPUTEPUSIM, HPEIJIOKEHHBIM
yUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvnvie KOMMYyHUKAmMUGHbBIE 0eLiCMBLs] obecneuusarom
copmMUpo8aHHoCmy COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:

¢ BOCIIPUHUMATh U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
M TMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOJIy peLIeHUs 3aJlayu,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

¢ B X0JIe¢ 00CYXJEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBaTh HJIEH, HAIICJICHHbIE Ha TOUCK
pELIEHUs; COIOCTABIATh CBOM CYXACHHMS C CYXICHHUAMH JPYIMX YYaCTHHKOB
auanora, oOHapyXMBaTh pa3iM4Me M CXOJACTBO TO3MIMI; B KOPPEKTHOH (opme
(opMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

o IIPE/ICTABIIATh PE3YNIBTATHl PELIEHUS 3aa4M, DKCIIEPUMEHTA, UCCIEIOBaHus,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
NPE3eHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBo:

¢ IOHUMATh U HMCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHUAYaTbHOU
paboTHI MPHU pelICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1a4;

o IPUHUMATH I1I€JIb COBMECTHOW JESTENbHOCTH, MIAHUPOBATH OPraHU3aLUIO
COBMECTHO pabOThl, pachpeAeyiarTh BUIbl paldOT, JOroBapuBaThCs, OOCYXIATh
MPOIIeCC U Pe3yybTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

¢ YUaCTBOBATh B IPyMIOBbIX (opMax padboThl (00CYykIeHUsI, 0OMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JIp.);

o BBIMIOJHATH CBOIO 4acThb pabOThl W KOOPAMHUPOBATH CBOM JEUCTBUSA C
OPYTUMU 4IEHaMH KOMAaH/IbI;

¢ OLICHUBATh KAauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

3) Vnuusepcanvnvie pecynamuensie oelicmsus odecneuusaiom Gopmuposanue
CMbICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOE TUYHOCTIU.
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Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJATh IUIAH, AJTOPUTM pelleHus 3adaud (WM ero
4acTh), BBIOMPATh CIOCOO pElIeHUs C YYETOM HMEIOMIMXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBAaTb U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(OPpMAIIHIH.

CaMOKOHTPOJIBb:

e BIIQJICTh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;

o IPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 33a/1a4H,
BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaiJICHHBIX OIMOOK, BHISIBICHHBIX TPYHOCTEH;

¢ OLICHUBATh COOTBETCTBUE PE3YJbTATA JCATEIBHOCTH IOCTABICHHOW LEIA U
YCIOBUSIM, OOBSICHSITh NPUYHMHBI TOCTUKECHUS UM HENOCTUXKECHUS 11€JIU, HAXOIUTh
OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro kypca «['eoMerpus»» Ha ypOBHE OCHOBHOI'O OOILEIro
oOpa3oBaHMsl JIOJDKHO 0O€cleyrBaTh JOCTIDKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KJIACC

o Pacio3HaBaTh HM3y4YEHHBIE TE€OMETpUYECKHE (UTYpBI, ONPENENITh HUX
B3aUMHOE paCIOJIOKEHUE, H300pakaTb TE€OMETPUYECKUE (PUTYPHI;, BBITOIHSITH
YEPTEKHU M0 YCIOBUIO 3aa4u. M3MepsITh TMHENHBIE U YIJIOBbIE BEIWYUHBL. Pemars
3a/1a4v Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYHH YIJIOB.

o Jlenate TpyOyl0 OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B
pealbHOM KM3HHM, pPa3MEpOB MPHUPOJIHBIX OOBEKTOB. Paznnyarh pa3mepsbl 3THUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

o CTpOUTH 4epTEXKHU K TEOMETPUUECKHM 3a/1a4aM.

o [Ionp30BaTbCs MNpHU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAThH
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

o [IpoBOIUTE JTIOTMYECKHE PACCYKICHHUSI C MCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

o [Ionp30BaThCcs mNpHU3HAKaMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEIHMaHbl, TPOBEAEHHOMN K TMIIOTEHY3€ MPSMOYTOJBHOTO TPEYTOJIbHHUKA,
B PEUICHUN F€OMETPUYECKHX 3a]ay.

« OnpenensaTh mapaiebHOCTh IPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHU cekymad. OnpenensaTe NapauieIbHOCTh MPSIMBIX C MOMOUIBIO PaBEHCTBA
PACCTOSTHUAM OT TOYEK OJHOM MPSMOU 0 TOUEK APYTrOr MPSIMOM.

o Pemate 3aaun Ha kieTdaroi 6ymare.

o [IpoBOANTH BBHIUKCICHHUSI W HAXOJIWUTH YHUCIOBbIE W OYKBEHHbBIC 3HAUCHUS
YIJIOB B TEOMETPHUYECKUX 33/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYrOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAHHBIX MpPU MEPECEUCHHUH JBYX
napajulesIbHbIX NPSAMBIX CEKyllel. PemaTe mpakThueckue 3a1adyd Ha HaxO0XKICHUE
YTJIOB.
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o Braners moHATMEM TI€OMETPUYECKOTO MeECTa TOYEK. YMETh ONPENEIATH
OMCCEKTPUCY yria U CEPEeIUHHBIN NEPIEHIUKYISIP K OTPE3Ky KaK reéOMETPUYECKHUE
MECTa TOYEK.

o OpMyIMpPOBATH OIPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuamMerpa
OKPY>KHOCTH, IOJIb30BAaThCSI UX CBOWCTBAMH. Y METh IIPUMEHATh 3TH CBOMCTBA IIPU
peLIeHUH 3aa4.

o Biianete NOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. [lonb3oBaThecst pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, MU O TOM, YTO CEpEIVWHHBIC
IIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

« Bnaners nonsATHEM KacaTenbHON K OKPYXKHOCTH, IOJIB30BATHCS TEOPEMOM O
IIEPIICHIUKYJIIPHOCTH KAaCaTeIbHOU U paguyca, PO BEIEHHOTO K TOYKE KaCaHUs.

o [Ionp30BaThCA MPOCTENIIMMHA T€OMETPUUECKUMHU HEPABEHCTBA MM, IIOHUMATh
UX IPAKTUYECKUN CMBICIL.

o [IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHUS C ITIOMOLIBIO LIUPKYJIA U
JINHENKH.

8 KUIACC

« Pacno3HaBaTe OCHOBHBIE BHIBI YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
I10JIb30BAThCS UX CBOMCTBAMMU IIPU PEILIECHUU T€OMETPUUECKUX 3a1a4.

o [IpuMeHATH CBOMCTBAa TOYKH IMEPECEUEHUS MEAUAH TPEYrojbHUKA (LEHTpa
Macc) B pEIICHNH 3a/au.

« Bianers noHATHEM CpEIHEN JUHUM TPEYTOJBHUKA U TPAlCLUU, IPUMEHATH
UX CBOMCTBA MPU PELICHUHU F'€OMETPUYECKUX 3a/1a4.

o Ilosmb3oBaTecst Teopemont daneca M TEOPEMOM O MPONOPLUUOHATBHBIX
OTpe3Kax, MPUMEHSATh UX JJIsSI PELICHUS IPAKTUYECKUX 3aa4.

o [IpuMeHATh NpHU3HAKU TOJIOOMS] TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad4.

o [lonb3oBaTbea Teopemoit Iludaropa s pemieHHs: TE€OMETPUUYECKUX U
MMPAKTUYECKUX 3a/1a4.

o« CTpOUTh  MATEMATHYECKYI0  MOJEIb B  MPAKTUYECKUX  3aJadyax,
CaMOCTOSITENIBHO JENaTh YEPTEK U HA XOAUTH COOTBETCTBYIOIIUE JJIUHBI.

o Bmaners mnoHATHAMM CcHHYCA, KOCHHYCa M TaHI€HCa OCTpOro yria
IPSAIMOYTOJIBHOTO TPEYTOJIbHUKA.

o [Tonp30BaThCA 3TUMHU NOHATHSA MU I PELICHUS PAKTUYECKUX 3aa4.

o Boruncnsate (pa3nuuHbiMH CIOCOOAMHU) IUIOMIAAL TPEYrOJIbHUKA U IUIOIIAIU
MHOTOYTOJIBHBIX QUTYp (IOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYJISTOPOM).

o [IpuMeHATh OTy4YeHHBbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

o Branerp NOHATHSIMM BOMCAaHHOTO WM UEHTPAJIBHOIO YIUIA, HMCIOJIB30BATH
TEOPEMbI O BIIMCAHHBIX YIJIAX, yriaxX MEXIy XOpAaMH (CEKYIIMMH) U YIIIe MEXIY
KacaTeJIbHOU U XOPJIOU IPU PELIEHUHA N'€OMETPUYECKUX 3a1ay.

o Bragers MOHATHEM ONMCAHHOTO YETBHIPEXYIOJIbHUMKA, IPUMEHATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIBHUKA MPU PELICHNUN 3aa4.

o [I[puMeHATh MOJy4eHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJENH JUIs 3a[1a4 PEAIbHOM KU3HU U IIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
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NPUMEHEHHEM TMOoA00Ms U TPUTOHOMETpUHU (TMOJB3YysICh, TA€ HEOOXOAMMO,
KQJIBKYJIITOPOM).

9 KUIIACC

¢ 3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAaxOAuUTh C HX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJbHHUKA («pelIeHUe
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY»). HaxomauTh (C MOMOIIBIO KaJIbKYJISITOPA) JJIMHBI
U YIJIbI JU1SI HETAOJUYHBIX 3HAYCHUM.

o [Tonb3oBaThesa (opMynamMu TPUBEIACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAaXOXJACHHS COOTHOUICHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

 Mcrionb30BaTh TEOpEMBbI CHHYCOB U KOCMHYCOB ISl HAXOXKICHUS Pa3TUYHBIX
AJIIEMEHTOB TPEYrOJIbHUKA («pPEUICHHE TPEYrOJbHUKOBY»), MPUMEHATh WX TPHU
pEIICHNY TEOMETPUUYECKUX 3a/1a4.

o Bnagers monsTHsAMHM  TipeoOpazoBaHUS  MOMOOMA,  COOTBETCTBEHHBIX
AJIEMEHTOB MOJOOHBIX PUTYD.

o [lonb3oBaTbca  cBOMCTBAMH  MOAOOMS  MPOU3BOJBHBIX  (UTYp, YMEThH
BBIYUCTIATH JJIMHBI U HAXOMUTh YIIbl y moao0HbIX (uryp. [lpumensars cBoiicTBa
mo100Ms B MPAKTUIECKUX 3aavax.

o YMETh IPUBOAUTD IIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

o [Tonib30BaThcs TEOpEMaMU O MPOU3BEACHUM OTPE3KOB XOP/, O IPOU3BEIECHUU
OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeJIbHOM.

o [Tonib30BaTbcs BEKTOpaMH, MOHHMMATh UX TEOMETPUYECKUN U (U3HUECKUN
CMBICTI, IPUMEHSATH UX B PELICHUN T€OMETPUUECKUX U (PU3NYECKUX 3a/1a4.

o [IpyuMeHsTh CKalsipHOE MPOW3BEIECHHUE BEKTOPOB JUIS HAXOXKJIEHUS JUJIMH U
VTJIOB.

o [Tonb30BaThCsT METOOM KOOpAWHAT HA IUIOCKOCTH, TPHUMEHATH €ro B
PEIICHNY TEOMETPUYECKUX U TPAKTHUECKUX 3a7ad.

« Bnagets moHATHSMH TPaBHWIBHOTO MHOTOYTOJBHHUKA, JUTMHBI OKPY>KHOCTH,
JUITAHBI TyTH OKPYXHOCTH W PaJuaHHOW MEphl yria, YMETh BBIYUCIATH ILIOMIAIb
Kpyra M €ro 4acTeu.

o [IpuMeHsTh ONTydeHHBIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

o Haxonmuth ocu (Wiau 1EHTPH) CUMMETpUU (UTYp, TPUMEHSTH JIBHKCHHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

o [IpyMeHsTh MOTy4YeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTH MaTeMaTHUECKHE
MOJIETIN JIJIS1 3371a4 PeasibHOM JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C
NpPUMEHEHHEM TNOoJ00Ms W TPUTOHOMETPUYECKMX (QYHKIUN (MOJIb3YACh, T
HEO0OXO0JIUMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHE (c ykazanuem BUI0B J1eAITEJIbHOCTH)

7 kaacc (68 1)

Temarnueckuii 0JIOK, TEMA

OcHoBHOE cofiepkaHue

OcHOBHBIE BU/IBI ACATEIBHOCTH yyaluxcs (Ha ypOBHE y4eOHBIX 1EHCTBHIA)

IIpocreiimue
reoMeTpuyueckue GUrypsl u
uX cBoiicTBa. 3mepenue
F€OMETPUYECKUX BETMYUH
(14 )

IIpocTeiimme reoMeTpUYeCKHe OOBEKTHI:
TOYKH, HpsAMBIE, Jydd W YIJIB,
MHOTOYTI'OJIbHUK, JoMaHasg. CMeXHbIe W]
BEPTUKAIbHBIC YIJIBL. Pa6ora v
NpocTelIuMU  yepTexaMu. H3mepeHue
JUHEHHBIX W YIJIOBBIX  BEJIMYMH,
BBIYHMCIICHHUE OTPE3KOB U yriioB. [lepumerp
U IUomans (GUryp, COCTAaBICHHBIX W3
IPSAMOYTOJIEHUKOB

DopMyIUpOBaTh OCHOBHBIE TIOHATHS U ONpeeneHus. Paco3HaBaTe n3ydeHHbIE T€OMETPUIECKUE
¢buryypsl, orpenensiTh UX B3aMMHOE PacIloIOKEHNE, BBIIOJIHAT YEPTEK 110 YCIOBUIO 3a0a4H.
[IpoBoauTh mpocTENINE NOCTPOCHUS C TOMOLIBIO HIUPKYJIS U TUHEHKU. 3MepATh TUHEHbIE U
YIJIOBBIE BEIMYMHBI TEOMETPUUECKUX U MMPAKTUYECKUX 00BEKTOB. ONpeAessaTh «Ha I71a3» pa3Mepsl
peanbHbIX 00BEKTOB, IPOBOAUTH IPyOyI0 OLIEHKY UX pa3MepoB. Pemarte 3a1aun Ha BEIYMCIICHHUE
JUIMH OTPE3KOB U BEJINYMH YIJI0B. Pemars 3a1aun Ha B3aMMHOE PaCIOIOKEHHE T€OMETPUIECKUX
¢uryp. [IpoBoauTh KIacCUPUKALUIO YIITIOB, BBIYUCIIATE IMHEUHBIC U YTIIOBBIC BEJIMYUHBI,
MPOBOJUTH He- 00XOJNMBbIE JOKa3aTeNIbHbIC pacCyKICHUs. 3HAKOMHUTBCS C UCTOPUEH Pa3BUTHUS
TeOMETPHUH

Tpeyronbauxu (22 )

[loHsiTHE O paBHBIX TPEYTOJILHUKAX U
IIEPBUYHBIC NIPEACTABICHUS O PABHBIX
(KOHTpY?HTHBIX) purypax. Tpu
IIPU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haky paBeHCTBA MPSMOYTOJIb-
HBIX TPEYTOJIbBHUKOB. CBOWCTBO
MeAraHbl IPSIMOYTOJILHOTO TPEYTroJib-
HuKa. PaBHOOepEeHHbBIE U
PaBHOCTOPOHHUE TPEYTOJbHUKH.
IIpu3Haku u cBOMCTBA
paBHOOEIPEHHOTO TPEYTOJIbHU-

ka. [IpotuB Gosbliel CTOPOHBI
TPEYroJbHUKA JIEKUT OONBIINN yroJl.
IIpocreiimme HepaBeHCTBA B
reometrpun. HepaBeHcTBO
TpeyroiabHuka. HepaBeHcTBo
nomaHoM. [IpsMOyronbHbIi
TpeyroiabHuK ¢ yriiom B 30. IlepBbie
MIOHSATHS O 10KA3aTeIbCTBaX B
reOMETPUH

PacriozHaBaTh apbl paBHBIX TPEYTOJILHUKOB HAa FOTOBBIX YEPTEkKaX (C yKa3aHUEM
[IpU3HAKOB). BEIBOIUTH Ci1eICTBHS (PABEHCTB COOTBETCTBYIOLIMX 3JIEMEHTOB) U3 PABEHCTB
TpeyroJbHUKOB. DOpMyIHpOBaTh ONPEEICHUS: OCTPOYTOJIBLHOTO, TYIIOYTOJIbHOTO,
[PSIMOYTOJIBHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEIMaHbl TPEYTOJIbHUKA; CEPEAMHHOIO NEPIIEHINKYJIIsIpa OTpe3Ka; NepuMerpa
TpeyroyibHuka. PopMyaMpoBaTh CBOWCTBA U MPU3HAKH PABHOOEIPEHHOTO TPEYroJIbHHKA.
CTpoUTh YepTEXKHU, PelIaTh 3a7auu C OMOILBIO Ha- X0XK/IEHUSI PABHBIX

TPEYroJbHUKOB. [IpMMEHATH MPHU3HAKK PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB B
Banavyax. Mcrnonb3oBaTh HU(POBBIE peCypChl IS UCCIEA0BAHNS CBOMCTB U3y4aeMBbIX
(buryp. 3HaKOMUTBCS C UCTOPUEN Pa3BUTUS TEOMETPUU
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[TapamienbHble IpsIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA
(14 v)

[lapaienbHbIe MpsSIMbIE, UX CBOM-
cTBa, [LaTh1il mocTynar EBkiunaa.
Haxpect nexaniue, COOTBETCTBEHHbIE
1 OJTHOCTOPOHHHE YTJIIbI (00pa-
30BaHHBIC [IPU NIEPECEUCHUH TTapall-
IeTBHBIX IPAMBIX cekylel). [Ipu3nak
[apajuieIbHOCTH MPSIMBIX Yepe3
[PAaBEHCTBO PACCTOSIHUN OT TOUYEK
OJIHOM IIPSIMOM 10 BTOPOM ITPSIMOM.
CymMa yriioB TpeyroJibHUKa U MHO-
royroyibHUKa. BHemHue yribl
TPEyroJIbHUKA

DopMyIMpOBaTh NOHATHE NAPAJUIEIbHBIX IPSIMbIX, HAXOAUTh IPAKTUYECKHE IPUMEPBI.
3y4yarh CBOMCTBA yIJIOB, 00pPa30BaHHbBIX MPHU MEPECCUCHUN MaPAJUIETbHBIX MPIMbIX
cexyieil. [IpoBoanTh AOKa3aTenbCTBA NapalIeIbHOCTH ABYX MPSAMBIX C TIOMOILBIO YIJIOB,
00pa30BaHHbBIX NP MEPECCUCHUHU ITUX IPSIMbIX TPEThel MPsIMON. BbIUnCIsITh CymMMy yIiioB
TPEeyroJIbHUKA M MHOTO- YroJbHUKA. HaxouTh uyncinoBbie 1 OyKBEHHBIC 3HAUEHUS YTJIOB B
FEOMETPUUYECKHX 3a/1a4ax C UCIOJIb30BaHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U
MHOT'O- YTOJIbHUKA. 3HAKOMUTBCS C UCTOPUEN pa3BUTHSI TEOMETPUU

OKpy’>KHOCTb U KpYT.
['eomeTprueckue mocTpoeHUs
(14 v)

OKpY>KHOCTb, XOP/bI U TUAMETPBI, UX
cBolicTBa. KacarenbHas K OKpyx-
HOoCTU. OKpPYKHOCTb, BIIUCAHHAs B
yroa. [lonarue o I'MT, npumenenue B
3amadax. buccekrpuca u cepeTMHHBINA
[IEPIIEHIUKYIISP KaK TEOMETPUYECKUE
MecTa Touek. OKpYKHOCTb, OITMCaHHAas
OKOJIO TPEYrojbHUKa. BrincanHas B
TPEYTrOJIbHUK OKPY>KHOCTb.
[Ipocreiilne 3a1a4u Ha IOCTPOEHUE
OBjazeBaTh MOHATHIMH BIMCAHHOHN U
OINMCAHHOW OKPYKHOCTEU
TPEYTrOJIbHUKA, HAXOUTh LIEHTPBI ITUX
OKpY>KHOCTEH. Perratb OCHOBHBIE
3a/1a4M Ha IOCTPOEHUE: yIila, PaBHOTO
NTAHHOMY; CEpEIUHHOTO
[IEpIEHIUKYISIPA JTAHHOTO OTPE3Ka;
[IPSIMOH, IIPOXOIAIIEN Yepe3 TaHHYIO
TOYKY Y MEPIIECHINKYISIPHON TaHHON
[psi- MOM; OMCCEKTPUCHI IaHHOTO YIIa;
TPEYrOJIbHUKOB 110 Pa3IMYHBIM
pIIeMEHTaM. 3HAaKOMHTBCS C HCTOpUEN
a3BUTHS TCOMETPHH

DOopMYJIUPOBATH ONPEACIICHUS: OKPYKHOCTH, XOP/bl, TUAMETPA U KacaTeIbHOMN K
OKpy>kHOCTH. M3ydaTh UX CBOWCTBA, IPU3HAKU, CTPOUTH uepTexu. MccnenoBars, B ToM
YHCIIe UCTIOJB3YS HU(PPOBBIE PECYPCHI: OKPYKHOCTh, BIIMCAHHYIO B YTOJ; LIEHTP
OKPY>KHOCTH, BIIUCAHHOH B yroJl; paBEHCTBO OTPE3- KOB KacaTelbHbIX. Mcro/b30BaTh METO
[T nuia noka3aTesnbcTBa TEOPEM O NIEPECEUEHUHN OMCCEKTPUC YTII0B TPEYTOJIbHUKA U
CEpEIMHHBIX MEPIEHANKYIISPOB K CTOPOHAM TPEYToJbHUKA ¢ TToMoIbio I'MT.

[ToBTopenue, 06001ICHNE
3HaHWH (4 1)

[ToBTOpeHue n 0600IIeHE OCHOB-
HBIX TIOHSITUIA U METOJIOB Kypca 7
KJjlacca

Pentate 3a1a4i Ha IMMOBTOPCHUC, UJINTIOCTPUPYIOIIUC CBA3U MCKAY pPa3JIMYHBIMU YaCTAMU
Kypca




8 kuacc (68 1)
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TemaTnueckuii 010K, TEMBI

OcHoOBHOE COACPpIKAaHUE

OcHOBHBIE BU/IbI IEATEIHHOCTH yJalnuxcs (Ha ypOBHE YUeOHBIX ACHCTBUIA)

YeThIpEXYrOIbHUKH
(124)

[Tapannenorpamm, €ro Npu3HaKu U
cBoKcTBa. YacTHbIE Clly4yau rapai-
JIe0rpaMMoB (TIPSIMOYTOJIBHHK, POMO,
KBaJpar), X MPU3HAKU U CBOMCTBA.
Tpanenus. PaBHoOokas u
MPSIMOYTOJIbHAS Tparenuu. Y IBOCHUE
Meauansbl. [leHTpanbHas CHMMeTpus.

N300paxaTh 1 HAXOUTh HAa YEPTEKAX YEThIPEXYTOJbHUKU PA3HBIX BUJOB U X AJIEMEHTHI.
®opmynupoBaTh ONpEACICHUS: MapaiieorpaMMa, PSMOYTroJIbHUKa, poM0Oa, KBapaTa,
Tpaneuuu, paBHOOOKOW Tparnenuu, NpsMoOyrojibHou Tpaneuuu. Jloka3biBaTh U
MCII0JIb30BaTh IIPY PELLIEHUH 3aa4 IPU3HAKU U CBOMCTBA: IapajuieIorpaMmMa, Ipsmo-
yroyibHHKa, pom0a, KBajpara, Tpaneuu, paBHOOOKOH Tpanenuu, npsiMoyroibHON
Tpaneuuu. [IpuMeHaTs MeTO1 yIBOCHUS MEIMaHbl TpeyroibHuKa. Mcnonabs3zoBaTh

1M pOBbBIE PeCypCHI ISl UCCEIOBAHUS CBOMCTB U3y4aeMbIX QUTYp. 3HAKOMUTHCS C
UCTOpUEN pa3BUTHUSI TEOMETPHH.

Teopema daneca u
Teopema o
MPONOPIUOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TpeyroapHuku (15 1)

Teopema Darneca u Teopema o Ipo-
MOPLUOHANIBHBIX oTpe3kax. CpenHss
JINHUA TpEyroiabHUKa. Tpaneuus, e€
cpenHsis JiHMA. [IponopuroHanbHbIe
OTPE3KHU, IOCTPOEHUE YETBEPTOIO
MIPONOPLMOHAIBHOTO OTPE3Ka.
CBolicTBa IIEHTpa Macc B TPEYTrOJb-
Huke. [TonoOnsie TpeyronpHuku. Tpu
MPU3HAKA OJI00MS TPEYT OJIbHUKOB.
[IpakTHueckoe NpuMeHEeHHE

IIpoBOAUTE MOCTPOEHHUS € IOMOILBIO LUPKYJIA U IUHEUKHU C UCIIOJIb30BAHUE TEOPEMBI
Qasteca 1 TEOPEMBI O MPONOPLIMOHATIBHBIX OTPE3KAX, CTPOUTD YETBEPTHIN
IIPONOPLUUOHAIBHBINA OTpe30K. [IpoBOANTE NOKA3aTENBCTBO TOrO, YTO MEAUAHBI
TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOM TOUYKE, U HAXOJUTH CBA3b C LIEHTPOM Macc,
HaxOJUTh OTHOILEHHUE, B KOTOPOM MEIMAHBI JCNIATCS TOYKOM UX mepe- cedeHus. Haxonurs
110/100HbBIE TPEYTOJbHUKU Ha TOTOBBIX YEpTEkKaxX ¢ yKa3aHUEM COOTBETCTBYIOLUX MPU3HA-
KOB noao6us. PemaTs 3a1aun Ha 110100HBIE TPEYTOIBHUKH € TIO- MOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOEHUS YePTEKEN U HAXO0XKIEHUS TIOJOOHBIX

TpeyroabHUKOB. IIpoBOIUTH OKa3aTeNbCTBA C HCHOIB30BAHUEM NIPU3HAKOB MO100US.
Jloka3pIBaTh TpU MpU3HAKA OO0 TPEYroJbHUKOB. [IpUMEHSTH MOydeHHbIE 3HAHUS
IIPY PELICHNU T€OMETPUUYECKUX U IPAKTUYECKUX 3a7a4. 3HAKOMMTHCS C UCTOPUEN
pa3BUTHUS TEOMETPUN

IImomans.
Haxoxnenme
IIomaaei
TPEYTOJbHUKOB 1
MHOT'OYTOJIbHBIX
¢uryp. [Tnomanu
noJ00HBIX (Uryp
(14 )

[TonsiTre 06 obmIel TeopHuH 110~
mwaau. GopmyJibl ISl TUIOIIAIN
TpPEYroJibHUKA, apajljiesorpaMmma.
OTHolIeHNE IUIoIaIen
TPEYTOJIHHUKOB C OOIIUM OCHOBAaHUEM
AN 001I€el BEICOTOH. Beruncnenue
TIOHIA/IeH CIOXKHBIX (PUTYp Uepe3
pa3OueHne Ha YaCTH U JIOCTPOCHHE.
[Tnomanu ¢uryp Ha keT4aroi Oy-
Mmare. [nomaan mogoOHbIX Guryp.
Brrancnenue miomanei. 3agauu ¢
MIPAKTUYECKUM CoJiep kaHueM. Pe-

OgnageBaTh NEPBUYHBIMU MPEJICTaBICHUSAMH 00 00IIel TeopuH MIouau (Mepsbl),
(bopMynupoOBaTh CBOICTBA IJIOMIAH, BHISICHATH UX HATJISHBIA cMbICT. BRIBOAUTH
(dbopMyIIbI IJIOLIAIU MTapajiesiorpaMMa, TpeyroJbHUKA, Tparnenu u3 (GopMyJabl IO
NpsIMOYTOJIbHUKA (KBajpaTa). BeIBOIUTE (DOPMYIIBI ITOMIAIHN BBITYKIOTO YEThIPEX -
YroJIbHUKA Yepe3 JUaroHalu U yroy Mexxay HumMu. Haxonuts miomanu guryp,
M300paXEHHBIX HA KJIETYaTO Oymare, HCIOIb30BaTh pa30MeHNe Ha YaCTH U JOCTPOEHUE.
Pa36upaTh npuMepsl UCIIOJIb30BaHUS BCTIOMOTaTeIbHOM MJIOIAIU [Tl peLICHUS
reoMeTpudeckux 3ajaad. HaxonuTs miomany nogoOHeIX Guryp. Beraucnars miomaau
Pa3IMYHBIX MHOTOYTOJIBHBIX (puryp. PemaTs 3a1aun Ha mIomanp ¢ NpaKTHYECKUM CO-
JepKaHUuEM
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mEHUE 3aJa4 C IOMOIIIBIO METOJa
BCIIOMOTaTeIbHOU Iiomajiaun

Teopema [Tudaropa u
Hayaja
TPUTOHOMETPUHU

(10 v)

Teopema I[Tudaropa, e€ noxazarenb-
CTBO ¥ npuMeHeHue. O6parHas Teo-
pema ITudaropa. OnpeneneHue
TPUTOHOMETPHUECKUX (PYHKIIHIA
OCTPOrO yria, TPUrOHOMETPUYECKHE
COOTHOLIEHUS B MPSMO- YTOJIbBHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHOIIEHUS MEX1y CTOPOHAMU B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C
yriaamu B 45 u 45; 30 u 60

Joxka3biBaTh TeopeMy [ludaropa, ucnonab3oBaTh €€ B MPAKTUYECKUX BHIYUCICHUSIX.
DopMyIHpPOBATH OMPEACICHUS TPUTOHOMETPUIECKUX (DYHKITUH OCTPOTO yria, MPOBEPSThH
UX KOPPEKTHOCTh. BBIBOJUTH TPUTOHOMETPUUECKHE COOTHOILIEHHUS B IPSIMOYTOJIbHOM
TpeyroyibHuKe. McciaenoBaTh COOTHOMICHHS MEXTY CTOPOHAMU B MIPSIMOYTOJIBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. Mcnonb3oBath (hOpMyIIbl MpUBEICHUS U
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO JJIsI HAXOXKICHUSI COOTHOIICHUM MEXTY
TPUTOHOMETPUUECKUMH (QYHKIUSIMU PA3IUYHBIX OCTPBIX YTII0B. [I[pUMEHATH MOTy4eHHbIE
3HAHUS U YMEHUSI IPU PEIICHUH MPAKTHYECKUX 3a7a4. 3HAKOMUTHCS C UCTOPHUEH pa3BUTHUSA
TE€OMETPUH.

VYTIBl B OKPY’KHOCTH.
Bnucannsie u
OTIMCaHHBIE
YETBIPEXYTOJIbHUKH.
KacarenpHble K
OKPY>KHOCTH.
Kacanue
okpyxHOocTeit (13 )

BnucanHnble U IEHTpaIbHBIE YIJIbI,
YroJI MEKY KacaTeabHON U XOPIOH.
VYTIIIBl MEXAYy XOpJAaMU U CEKYIIMMHU.
BrucanHbie U ONMCaHHBIE YETHIPEX-
YTOJIbHUKH, UX ITPU3HAKU U CBOM-
cTBa. [Ipumenenue 3TuX CBOWUCTB NpH
pEeLIeHNN TEOMETPUYECKUX 3a]1a4.
B3auMHOe pacnonoxeHue 1Byx
OKpykHOCTel. KacaHue okpyxHOCTEN

®opMyIMpoBaTh OCHOBHBIE ONPEEIIEHUS, CBSI3aHHbIE C YIIIaMU B Kpyre (BIIMCAaHHBIN yrod,
LEHTpaJIbHBIN yron). HaxoauTs BMCaHHbBIE YIIIbI, OMUPAIOLIMECS Ha OJIHY YT,
BBIYHCIIATH YIUIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIUIAX, TEOPEMBI O BIMCAHHOM Y€ThI-
PEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIILHOM yriie. Mccaenosars, B TOM 4HCIIE ¢ TOMOILBIO
1IM(POBBIX PECYPCOB, BIIMCAHHBIE U ONHMCAHHBIE YETHIPEX- YTOJIBHUKHU, BBIBOAUTH UX
CBOMCTBA U MpU3HAKU. MCII0JIB30BaTh 3TH CBOMCTBA U MIPU3HAKU IIPU PEILICHUH 3aa4.
N3y4ath TeopeMbl 0 BEpOSTHOCTU O0BEANHEHNUS ABYX COOBITUHN (POPMYJIBI CIOKEHUS
BeposTHOCTEN). Pemare 3a7auu, B TOM 4Kcie TEKCTOBBIE 3a/jaul Ha ONpeieieHre
BEPOATHOCTEN 00BEIMHEHUSI U IEPECEUEHUS COOBITUH C ITOMOILBIO YUCIIOBOU MPSMOIA,
nuarpaMm Oitsiepa, GopMyIIbl CI0KEHHUs BeposiTHOCTe. OcBauBaTh MOHATHS: PABUIIO
YMHOEHUS BEPOSTHOCTEH, YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMbIE COOBITHS IEPEBO
CiIy4aifHoro ombiTa. 3y4ath cBOMCTBA (OMpeIeneHns) He3aBUCUMBIX coObITHIA. PemaTh
3aJlauM Ha OIpesiesIeHUE U UCII0JIb30BAHUE HE3aBUCHMBIX COOBITHI.

[ToBTOpEHME,
000011IeHNE 3HAHUI
(4 )

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB KypCOB 7 U 8 KIIacCOB,
000011eHNE 3HAHUN

Pemate 3a1aum Ha NOBTOPEHNE, WILUTFOCTPUPYIOLIUE CBA3U MEXAY Pa3IUIHBIMUA YaCTIMHA
Kypca.




9 kaacce (68 4)
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TemaTnueckuii 610K, TEMA

OcHoOBHOE COACPIKAaHUE

OcHOBHBIE BU/IBI IEATEIBHOCTH YJaluxcs (Ha ypoBHE y4eOHBIX JeHCTBUMN)

Tpuronomerpus. Teopembl
KOCHHYCOB U CUHYCOB.
Pemenuie TpeyroibHUKOB
(16 v)

OnpeneneHne TPUrOHOMETPUIECKUX
¢dynkuunit yrinos ot 0 1o 180. Kocunyc
1 CHHYC TIPSIMOTO U TYIIOTO yIJIa.
Teopema kocunycoB. (O600mEHHAs)
TeopeMa CHHYCOB (C panycom
OMUCaHHOM OKpyxHOCTH). Ha-
XOK/ICHUE JUITMH CTOPOH U BEIMYHUH
YTJIOB TPEYTOabHUKOB. Dopmyna
IO TPEYTOJbHHUKA Yepe3 JBe
CTOPOHBI M YTOJI MKy HUMHU.
dopmyiia TIomaan 4eThi-
PEXYTOJIBHHUKA Yepe3 ero TUaroHaIu U
YroJl MeXK Ay HUMU. [IpakTudeckoe
MPUMECHEHUE JOKa3aHHBIX TEOPEeM

DopMynupoBaTh ONpeAEICHHUs] TPUTOHOMETPUUYECKUX (QYHKIUN TYIBIX U IPAMBIX
yT10B. BBIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C paJilyCOM OIMCaHHOM
OKpy>kHOCTH). Pemats TpeyronpHuku. Pemars npaktudyeckue 3agauu, CBOIALIMECS K
Ha- X0XKJICHUIO PA3JINYHBIX 3JIEMEHTOB TPEYroibHUKal8

[TpeobpazoBanue mo100us.
MeTtpuueckrne COOTHOLIECHHUS
B oKkpykHOCTH (10 1)

[ToHsiTHE O MpeoOpazoBaHUU MOJ0-
O01s1. COOTBETCTBEHHBIE DJIEMEHTBI
nono0HbIX uryp. Teopema o
MPOM3BEACHNUHU OTPE3KOB XOP/I,
TeopeMa O MPOU3BEACHNUU OTPE3KOB
CEKYIINX, TeOpeMa O KBajpare
KacaTenbHOH. [IpuMeHeHue B peleHnn
reOMETPUYECKUX 3324

OcBauBaTh OHATHE TPeoOpazoBanus moaoous. MccnenoBarh OTHOLIEHUE TUHEHHBIX
bieMeHTOB GUTYp TIpH npeodpa3oBaHuu MoA00us1. HaxoauTe mpumeps! mogo0us B
OKpY>Karolllel JeHCTBUTENIbHOCTU. BBIBOAUTH METPUUECKHE COOTHOIICHUSI MEKY OT-
[pE€3KaMHU XOp/I, CEKYIIUX U KacaTeIbHbBIX C UCIIOIb30BAHNEM BIIMCAHHBIX YTJIOB U
MOI0OHBIX TPEYTOJIHLHUKOB. PelaTh reoMeTpudeckue 3a1auu 1 3a/1a4 U3 peaibHOu
PKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJIbHUKOB

BexTopst (12 u)

OrnpenieneHre BEKTOPOB, CI0KEHHUE U
[Pa3HOCTb BEKTOPOB, YMHOXEHHE
BEKTOpa Ha 4nciao0. DU3NUECKU U
TEOMETPUYECKUNA CMBICT BEKTOPOB.
PasnoxeHne BEKTOpa 1o IByM He-
KOJUIMHEapHbIM BeKkTopaM. Koopau-
HaTbl BeKTopa. CKalsipHOE
[IPOU3BEICHUE BEKTOPOB, €TO
[IPUMEHEHHE U1 HAXOXKICHUS JUIMH U
yTJI0B. Pemenue 3a1a4y ¢ MOMOLIBIO
BEKTOPOB. [IprMeHeHne BEKTOpOB A
pelIeHNUs 3aa4 KHHEMATUKH U

MEXaHUKH

cnonb30BaTh BEKTOPHI Kak HAIlPaBJICHHbIE OTPE3KHU, UCCIEA0BAaTh T€OMETPUYECKUI
(nepemernienre) U GU3NYECKUN (CHIa) CMBICIBI BEKTOPOB. 3HATH OINpEIeICHUS
CYMMBI M pa3HOCTH BEKTOPOB, YMHOXEHUS BEKTOpa Ha YUCIIO, HCCIEA0BATh I'€0-
MeTpuiecKuid M pU3MUECKUIl CMBICTIBI 3TUX Omepaluii. PemaTs reomeTpudeckue
3a/1a4M C UCIIOJIb30BaHUEM BEKTOPOB. PackianbIBaTh BEKTOP MO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM. Mcronb30BaTh CKaJIIpHOE TPOU3BEIEHNE BEKTOPOB,
BBHIBOJIUTH €I0 OCHOBHBIE CBOIMCTBAa. BBIYHMCIATH CyMMYy, pa3HOCTh U CKaJIIPHOE
[TPOU3BENCHNE BEKTOPOB B KOOpAUHATaX. [[pUMEHATh CKalsipHOE IPOU3BEACHUE IS
HaXO0XICHUS UIUH U YTJIOB
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JlexapToBbI KOOpAMHATEI HA
MJI0CKOCTH (9 )

/lexapTOBBI KOOPAMHATHI TOUEK HA
[JIOCKOCTH. Y paBHEHHE MPSIMOM.
'YTroBoit k03¢ hUIMeHT, TaHTeHE yTiia
HAKJIOHA, TapaJuieJIbHbIe U
[epPIEHIUKYISIPHBIC TTPSIMBIE.
YpaBHeHue okpyxHoctu. Haxoxne-
HUE KOOPAWHAT TOYEK NIEPECECUECHHUS]
OKPYKHOCTH U NpAMoil. MeTon
KOOPJAMHAT MPU PEIICHUN
FEOMETPUUECKUX 3aj1au.
lcnionp30BaHnEe METOZa KOOPIMHAT B
[IPAKTHYECKHX 3ajadax.

OcBanBaTh NOHATHE MPSIMOYTOJIBHON CUCTEMBI KOOPIMHAT, IEKAPTOBBIX KOOPIUHAT
TOoYKH. BEIBOANTH ypaBHEHUE IPSIMON M OKPYXHOCTHU. BBIIENATh MONHBIN KBagpaT
U1 HAXOJKICHUS [ICHTPA U paJnyca OKPYKHOCTH 10 e€ ypaBHeHHIO. Permats 3a1a4u
Ha HAXOJKAECHHE TOYEK NePECEYCHUS MPSIMBIX U OKPYKHOCTEH ¢ IIOMOIIBIO METO1a
KoopauHaT. Vcronap30BaTh CBOMCTBA YIIIOBOTO KOA(GGUIMEHTA PSMON TIPU
[PELICHUH 3aa4, /ISl OIPE/IeICHHsI PACIOI0KEHHUS NpsMoi. [IpuMeHATh KOOpANHATEI
[pU PELICHUN TE€OMETPUUYECKUX U MPAKTHUECKUX 3a7ad, I TOCTPOCHHS
MaTeMaTH4ecKUX MOJIeTIel pealbHBIX 3a1a4 («MeTo KoopauHaT). Ilonp3oBaTecs
U151 TOCTPOCHUS M HCCIIEJOBaHUH IM(POBBIMH pecypcamu. 3HAKOMHUTBCS C UCTOPHEH
[Pa3BUTHS TEOMETPUH

[IpaBunbHbBIE
MHOTIOYTrOJIbHUKH. J{1MHa
OKPYKHOCTH U IJIOIIA/b
Kpyra. Beruncienue
rtomaei (8 )

[[paBUIBHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHHE UX AJIEMEHTOB. Uucio ©t u
IIJIMHA OKPYXXHOCTHU. [[nuHa nyru
OKpYKHOCTHU. PaguanHnas mepa yria.
[[momaaer Kpyra v €ro 3J€MEHTOB
(cekTopa u cermeHTa). Beruucnenue
riomaaeit Guryp, BKIOUAIOIINX
PIIEMEHTHI Kpyra

DopMyIMpOBaTh ONpEAEIECHUE MPABUIbHBIX MHOTOYTOJIbHUKOB, HAXOAUTh UX
HieMeHThI. 110J1b30BaThCs MOHATHEM JUIMHBI OKPY>KHOCTH, BBEAEHHBIM C ITIOMOLIBIO
[TpaBHJIBHBIX MHOTOYI'OJIbHUKOB, ONPEAEIATh YUCIO T, JUIMHY IYTU U paJuaHHYIO
Mepy yria. [IpoBoauTs nepexo/] OT pajraHHON Mephl yIiia K TpajlyCHOM U HA000POT.
OnpenensTh miomaab kpyra. BeiBoauts ¢hopMyiibl (B rpagyCcHOM U painaHHON Mepe)
IS JTUH YT, TUTOIIAJiel CeKTOPOB M CETMEHTOB. Bbruncnars miomanu ¢uryp,
BKJIFOUAIOIIUX 3JIEMEHTHI OKPYKHOCTH (Kpyra). HaxonuTs muomany B 3agadax
€aJIbHOW JKU3HU

JIBr>keHus m1ocKocTH (6 1)

[loHsATHE O IBM>KEHHUH IUIOCKOCTH.

[ lapajuteabHBIN IIEPEHOC, TOBOPOT U
cummeTpus. OCH U LIEHTPBI CUMMe-
Tpuu. lIpocrelimue npuMeHeHUS B
[pELICHUH 33124

Pa30upaTh npuMepbl, HIUTIOCTPUPYIOLINE TOHATHUS IBUKEHUS, IIEHTPOB U OCE
cuMMeTpuu. PopMyJIMpOBATh OIIPENEICHUs MTapalIeIbHOIO IIEPEHO0Ca, I0BOPOTA U
0CEBOM CUMMETPHUH. BBIBOIUTE X CBOMCTBA, HAXOAUThH HEMOABUKHBIE TOUKH.
HaxoauTh HEHTpPhI U ocu cUMMeTpuit mpocteiimux ¢uryp. IpumensTs
MapajleNbHbIN TepeHOC M CUMMETPHIO IIPU PEIIEHUH T€OMETPUYECKUX 3a/1ad (pas-
Oupath puMepbl). Mcrnonp30BaTh Ui HOCTPOSHUS U HCCIeI0BaHNN 1M (pPOBbIE

[pecypchl

[ToBTOpeHnue, 06001IeHNE,
cUCTEeMAaTH3aIus 3HaHUI

(7 1)

[loBTOpEHNE OCHOBHBIX ITOHATUH U
METOI0B KypcoB 7—9 KiaccoB, 0000-
[IICHUE U CUCTEMAaTU3allis 3HAaHUH.
[Ipocreiimue reomeTpuyeckue Gpu-
Typbl 4 UX cBoMcTBa. M3mepenue
TCOMETPUYECKUX BEJIMYUH.
Tpeyroneuuku. [lapannensHbie u
[EPIICHIUKYJIAPHBIC IPSIMBIE.
Okpy>kHOCTb U Kpyr. ['eomerpuue-

CKH€ MOCTPOCHUS. YTIIbl B OKPYXK-

OnepupoBaTh MOHATUAMH: (PUTypa, TOUKA, IPs-Masi, YT0JI, MHOTOYT'OJbHHUK,
[paBHOOEPEHHBIN U PaBHOCTOPOHHUM TPEYrOJIbHUKHU, IPSIMOYTOJIbHBIN TPEYTOIbHHUK,
MeraHa, OMCCEeKTpHCca U BHICOTA TPEYTOJIbHUKA, ITapajljiesIorpaMM, poMO, psiMo-
YTOJIbHUK, KBaJpaT, Tpanemus; OKpy>KHOCTb, KacaTeJbHasi; PaBEHCTBO U MOJ00ue
(buryp, TpeyroJbHUKOB; apaIJIENbHOCT U MEPIEHAUKYISIPHOCTh MPSAMBIX, YTOJI
MEXy IPSAMBIMH, CHMMETPHSI OTHOCUTEIBHO TOUKH U IIPSIMOM; JJIMHA, PACCTOSHHUE,
BEIMYMHA yTIIa, IUIOa1b, epuMeTp. Mcnonabp3oBark (GopMysIbl: IEPUMETPa U
[I0IA1 MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAM Kpyra, 00bEMa
[IPSIMOYTOJIBHOTO Napajuienenunena. OnepupoBars NOHATUAMU: PSIMOYTOJIbHAs

CUCTCMA KOOPAWHAT, BCKTOP, UCIIOJIb30BATh OTHU IOHATHA IJId IPCACTAaBJICHUA
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HOCTH. BrincanHble U oNnucaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.
UeThipEéXyrosibHUKKU. BriicanHbie 1
OTMUCaHHbIE

UETBIPEXYTOJIbHUKU. Teopema
[Tudaropa u Hagaa TPUTOHOMETPHUH.
Perennie 001X TPEYroJIbHUKOB.

[ [paBUIBEHBIE MHOTOYTOJIBHU-

k. [IpeoOpa3oBaHuUs TIOCKOCTH.
J[Bmxenus. [Toqobue. CummeTpus.
[lmomaas. Beruucnenue miomaaeu.
[Tnomanu mogoOHbIX

¢buryp. JlekapToBbI KOOPIMHATHI HA
MJI0CKOCTH. BEKTOPHI Ha MIIOCKOCTH

JIAHHBIX U PCIICHUA 3a4a4, B TOM YHCJIC U3 APYTUX y‘-Ie6HBIX npeamMcEToOB. Pemats
3a/1a91 Ha ITIOBTOPCHUEC OCHOBHBIX HOHHTHﬁ, HIUIFOCTpAalnuIo CBsA3EH MCKIY
[PA3JIMYHBIMU YaCTsAMU KypcCa. BBI6I/IpaTB MCTOA IJIA pCIICHUS 3a1a4u. Pemrats
3aJa4u 13 HOBCGHHCBHOﬁ KHN3HU
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne [HauMEHOBAHHE PA3NeNOB H TEM IPOrPAMMEI KouuecTBo 4acos DyekTpoHHbIE (LUPPOBBIE) 00PA30BATEIBHbIC PECYPCHI
m/ BCETO | KOHTPOJIb | IPAKTHYEC
I HBIC KHe
paboThl | pabOTHI
Paspen 1. IIpocreiimue reomeTpudeckue GUIyphl U UX CBOMCTBA. M3MepeHHe reOMETPUYECKHX BEIMYHH.

1.1. | [IpocTeiimue reoMeTpuIeCcKUe 0OBEKTHI 3 https://resh.edu.ru/subject/lesson/4070/conspect/302537/
TOYKHU NPAMBIE, JIy4U U YIJIbL, https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-
MHOT'OYTOJIbHUK, JJOMaHasl. svedeniia-14930/priamaia-otrezok-tochki-9703/re-18f77739-2ab6-4f1a-
b5c0-049e88127967
1.2.| CmexHbIE U BEPTUKATIHHBIE YTIIBL. 2 https://resh.edu.ru/subject/lesson/7287/conspect/249698
/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
geometricheskie-svedeniia-14930/perpendikuliarnye-
priamye-smezhnye-i-vertikalnye-ugly-9886
1.3. | PaGorta ¢ mpocTedmumu 4epTeskamu. 4 https://resh.edu.ru/subject/lesson/7313/start/249384/
1.4.| U3mepenune TMHEHHBIX U YTJIOBBIX BEITUYHH, 3 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
BBIYHCIIEHUE OTPE3KOB U YTJIOB. geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-
9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
1.5. | Ilepumetp u miomags GUryp, COCTaBICHHBIX U3 2 1 https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html
IPSMOYTOJbHUKOB.
Hroro no paszueny: 14

Paznen 2. TpeyroabHuku
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2.1. | [loHsiTHE O PaBHBIX TPEYTOJLHUKAX U IEPBUYHbIC https://resh.edu.ru/subject/lesson/7292/conspect/305759/
IPEACTABICHUS O PaBHBIX (KOHIPYIHTHBIX)
burypax.
2.2.| Tpu npu3HaKa paBeHCTBA TPEyrOIbHHKOB. htFps://www.yaklass.ru/p/ ge;ometria/7 -klass/treugolniki-9112/pervyi-
priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-
tretii-priznaki-ravenstva-
treugolnikov-9739
2.3. | [Ipu3Haku paBeHCTBA IPIMOYTOJIbHBIX https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
TPEYTOJIbHUKOB. https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-
storonami-i-uglami-treugolnika-9155/priamougolnyi-treugolnik-
svoistva-priznaki-ravenstva-9175
2.4. | CBoiicTBO Me/iMaHbI MPSIMOYTOJILHOTO TPEYTOJIbHUKA. https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-
bissektrisa-vysota-treugolnika-9481
2.5.| PaBHOOEpEHHBIE U PABHOCTOPOHHHUE TPEYTOJbHUKH. https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-
treugolnik
2.6. | [Ipu3Haku u cBOWCTBA paBHOOEIPEHHOTO https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-
TPEYTOJIbHUKA. treugolnik
2.7. | IIpotuB GouibIIeH CTOPOHBI TPEYTOJNLHUKA JICKUT https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-
0osbLINI YToJL. storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-
mezhdu-storonami-i-uglami-treugolnika-9738
2.8. | [IpocTeiimne HepaBeHCTBA B TEOMETPHH. https://school-science.ru/3/7/33434
2.9.| HepaBeHCTBO TpeyrojibHUKA. https://urok. 1 sept.ru/articles/612863
2.10| HepaBeHCTBO JTOMaHOIA. https://www.treugolniki.ru/lomanaya/
2.11| IIpAMOYTOBHBIIT TPEYTONBHKK C YrIoM B 30°. https://resh.edu.ru/subJ:ect/lesson/7309/c0nspect/300527/
_ https://resh.edu.ru/subject/lesson/1352/
2.12| I1epBble MOHATHSA O JOKA3aTEIbCTBAX B TE€OMETPUU 1 https://skysmart.ru/articles/mathematic/aksioma-teorema
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Htoro mo pazueny:

122

Paznen 3.1lapannenpHble MpsMble, CYMMa YIJIOB TPEYTOJIbHUKA

3.1. | [lapanesnbHble TpSAMbIE, X CBOMCTBA. 2 https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124
3.2.| Ilarerii moctynat EBkinaa. 1 https://resh.edu.ru/subject/lesson/7300/start/249559/
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiy
a-iz-istorii-parallelnosti-pryamykh
3.3.| HakpecrT sexaiue, COOTBETCTBEHHBIC H 3 https://resh.edu.ru/subject/lesson/7301
OJJTHOCTOPOHHME YTJibl (00pa3oBaHHbIE MTPU /conspect/249488/
HepeceyeHn  MapayieqbHbIX IPSAMBIX CEKYIIEH ). https://urok.1sept.ru/articles/570868
3.4.| [IpusHak mapaaneabHOCTH MPSMBIX Yepe3 paBeHCTBO | 3 https://resh.edu.ru/subject/lesson/7306/start/296950/
pPacCTOSIHUN OT TOYEK OHOM MPSAMOU 10 BTOPOH
MPSIMOH.
3.5.| CymMa yrioB TpeyroJbHUKA U MHOTOYTOJIbHHKA. 3 https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-
storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-
vidy-treugolnikov-9171
3.6.| BHelHHe YIIIbl TPeyTOIbHIKA 2 https://resh.edu.ru/subject/lesson/72
2/main/305764/
https://www.treugolniki.ru/vneshnij-ugol-treugolnika/
Hroro no pazgeny: 14

Paznen 4.0kpy>XHOCTB M KpyT. ['eoMeTpruecKre nocTpoeHus

4.1.| OKpyKHOCTb, XOP/Ibl U TUAMETPBI, X CBOMCTBA. 2 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-
9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4
-5b38-4bef-b810-3ebbScae946f

4.2.| KacatenpHas K OKpYKHOCTH. 2 https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti

4.3.| OKpyXHOCTb, BIIUCAHHAS B yTOJI. 2 https://shkolkovo.net/theory/79

4.4.| llonsarue o 'MT, npumeHeHHe B 3aa9ax. 1 https://resh.edu.ru/subject/lesson/1383/
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4.5.| buccekTpuca u CepeIMHHBIN MEPICHIUKYJIIAP KaK 1 https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-
reOMETPUYCCKUE MECTA TOYCK. seredinniy-perpendikulyar-i-bissektrisa-ugla-kak-geometricheskie-
mesta-tochek-ploskost-3973346.html
4.6.| OKpyXHOCTb, OTIMCAHHAsI OKOJIO TPEYTOJIbHUKA. 2 https://resh.edu.ru/subject/lesson/1349/
4.7.| BnucanHas B TpeyrojbHHK OKPY>KHOCTb. 2 https://resh.edu.ru/subject/lesson/1349/
4.8.| TIpocreiimne 3a1a4H Ha OCTPOEHHE. 711 https://urok.1sept.ru/articles/617861

https://resh.edu.ru/subject/lesson/1356/

https://resh.edu.ru/subject/lesson/1408/

Htoro no pazueny: 14
Paznen 5. TloBTOpeHue u 0000IICHIE 3HAHWIA.
5.1.| TloBTOpeHHE 1 06OOIICHAE OCHOBHBIX IOHATHIT K 4 https://resh.edu.ru/subject/lesson/7311/start/297121/
METOZI0B Kypca 7 Kiacca. https://resh.edu.ru/subject/lesson/7310/start/297156/
HWroro no pasueny: 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 |4 0
8 KVIACC
Ne | HaumeHnoBaHue pa3aesioB ¥ TeM MPOrpaMMbl KoJsimyecTBo yacoB JJieKTpoHHbIe (HU(POBBIE) 00pa3oBaTeIbHbIE PECyPChI
n/n BCEr0 | KOHTPOJIb| IPaAKTHYe
Hble CKHe
padotrbl | padoThI
Paznen 1. YeThIpEéXyroJbHUKH
1.1.| [Tapannenorpamm, €ro Npu3HaKu U CBOMCTBA. 2 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
1.2.| YacTtHble ciydaun mapauieiorpaMMoB 4 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
(MpsIMOYTOJILHUK, POMO, KBaApar), UX NPU3HAKH U 9229/priamougolnik-kvadrat-priznaki-priamougolnika-i-kvadrata-
CBOWCTBA. romb-9231

https://resh.edu.ru/subject/lesson/1495/start/
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1.3.

Tpaneuus.

https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
9229/parallelogramm-svoistva-parallelogramma-trapetciia-
9234/re-6b5b4{86-6daa-47a0-ba4a-b95467486197

1.4.

PaBHOOOKAs ¥ IPSIMOYTOJIBbHAS TPATICIHH.

https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-
9229/parallelogramm-svoistva-parallelogramma-trapetciia-
9234/re-6b5b4{86-6daa-47a0-bada-b95467486197
https://ru.onlinemschool.com/math/formula/trapezium_right/
https://ru.onlinemschool.com/math/formula/trapezium_isosceles
/
https://shkolkovo.net/catalog/planimetriya_chast_i/ravnobedren
naya_trapeciya

1.5.

VBoeHue MeIHaHkbI.

0.5

https://foxford.ru/wiki/matematika/udvoenie-mediany

1.6.

[leHnTpasibHAsi CUMMETPHS

0.5

https://resh.edu.ru/subject/lesson/2010/start/

Htoro no pazgeny

11

Pa3gen 2. Teopema @aJjieca u TeopeMa 0 NPONOPUHOHAJIBHBIX 0TPe3Kax, NOA00HbIE TPEYr0JIbHUKH
2.1.| Teopema daneca u TeopemMa 0 IPONOPLHOHAIBHbBIX 2 https://resh.edu.ru/subject/lesson/2502/start/
2.2.| CpenHss IMHUA TPEYTOJIbHUKA. 2 https://resh.edu.ru/subject/lesson/2015/start/
2.3.| Tpaneuus, e€ cpeHss TUHUS. 2 https://urok.1sept.ru/articles/629102
2.4.| IIponiopurioHanbHEIE OTPE3KH, TIOCTPOCHUE 1 https://resh.edu.ru/subject/lesson/3035/start/
4eTBEPTOrO MPOMOPIIHOHATBEHOTO OTPE3Ka.
2.5..| CBoiicTBa LIEHTpa Macc B TPEYTOJIbHUKE. 1 https://urok.1sept.ru/articles/581753
2.6. [TomoOHBIE TPEYTOIBLHUKH. 1 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236
2.7. (Tpu npu3Haka mog00us TPEYTrOJbHUKOB. 3 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-

0236/priznaki-podobiia-treugolnikov-9525
https://resh.edu.ru/subject/lesson/2503/start/
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2.8. [[IpakTrueckoe NpuMeHeHne 4 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-
0236/primenenie-podobiia-reshenie-zadach-9482
https://resh.edu.ru/subject/lesson/3140/start/

HToro no pazueny: 16

Pasnen 3. Ilnomans. Haxoxkaenue miomniaaeii TpeyroJbHUKOB U MHOTOYroJbHbIX Guryp. Ilinomaau mogo0ubIx ¢puryp

3.1. [TonsiTue 06 o0ImIEH TEOPHH TTOIIA TN, 1 https://resh.edu.ru/subject/lesson/1484/start/
https://foxford.ru/wiki/matematika/ploschad
3.2. [@opMyJIbl A IIOLIAAU TPEYroJbHHKA, 2 https://resh.edu.ru/subject/lesson/1493/start/
mapasiesorpaMma https://resh.edu.ru/subject/lesson/1492/start/
https://foxford.ru/wiki/matematika/ploschad-treugolnika
3.3. (OTHOLIEHHUE MIOIAAEH TPEYTOJBHUKOB C 00IIUM 1 https://shkolkovo.net/theory/42
OCHOBaHHMEM HJIH OOIIel BHICOTOM. https://foxford.ru/wiki/matematika/otnoshenie-ploschadey
3.4. Beryncienue miomaaei ciokHex Guryp depes 2 https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-
pa3dueHue Ha 4YacTH U JJOCTPOCHHUE. 1487216.html
3.5. [Inomanu ¢uryp Ha kiaeTyaroi Oymare. 2 https://easy-physic.ru/ploshhadi-figur-po-formule-pika/
3.6. [lnomamu mogoOHBIX GUTYD. 2 https://resh.edu.ru/subject/lesson/2014/start/
3.7. BrrunciieHue miomaaeH. 2 https://resh.edu.ru/subject/lesson/2012/start/
3.8. 3amaun ¢ MPaKTUIECKUM COJICPIKAHUEM. 1 https://resh.edu.ru/subject/lesson/2013/start/
3.9. [Pemienne 3a1a4 ¢ MOMOILBI0 METO/a BCIOMOraTeabHoi |1 https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi
Wtoro no pazueny: 14
Pazneu 4. Teopema IIndaropa u Havyana TpUrOHOMETPHHU
4.1. Teopema [Tudaropa, e€ noxa3arenabCcTBO U IPUMEHEHHUE. [2 https://resh.edu.ru/subject/lesson/1490/start/
4.2. |O6patHas Teopema Iludaropa. 2 https://skysmart.ru/articles/mathematic/teorema-pifagora-formula
4.3. |Onpenenenue TPUTOHOMETPUIECKUX PYHKIUN OCTpOTO 2 https://resh.edu.ru/subject/lesson/2019/start/

yrjia, TPUrOHOMCTPUYCCKUC COOTHOILICHUA B IPAMO
YTOJIbHOM TPCYT'OJIbHUKC.

https://resh.edu.ru/subject/lesson/2016/start/
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4.4. (OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. 2 https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-
tozhdestvo
4.5. (COOTHOIIEHUSI MEKIY CTOPOHAMHU B IPSIMOYTOJIBHBIX 2 https://resh.edu.ru/subject/lesson/2017/start/
TpeyrojbHUKaX ¢ yriaamu B 45°u 45°; 30° u 60°
WToro no pazneny: 10

Pa3

nes 5. YrJjbl B OKPY:KHOCTH. BiiucaHHbIe M onMCcaHHBIE YeThIpexyroibHuKkU. KacaTejabHble K okpykHOCTH. KacaHue OKPYKHOCTH.

5 1.[BrncaHHbIe ¥ LIEHTPAILHbIE YTk, o) https://resh.edu.ru/subject/lesson/2027/start/
YTOJI MEXy KacaTelbHOU M XOpJOH. https://resh.edu.ru/subject/lesson/2505/start/

5.2.| Yribl MeXIy XOpJIlaMU U CEKYIIUMHU. 2 https://resh.edu.ru/subject/lesson/2504/start/

5.3.| BnucaHHble 1 ONMCaHHbIE YETHIPEXYTOJILHUKH, UX 2 https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-
IPU3HAKU U CBOKCTBA. opisannyj-chetyrexugolniki-i-ix-svojstva/

https://uchitel.pro/onucannas-u-BnucanHas-oKpyKHOCTH/

5.4.| IlpuMeHeHne 3TUX CBOMCTB NP pELLICHUN 5 https://uchitel.pro/onucannas-u-BnucanHas-oKpyKHOCTH/
reoOMEeTPUYECKHX 3a/ay.

5.5.| BzauMHoOe pacronoxeHue AByX OKpYKHOCTEH. 1 https://resh.edu.ru/subject/lesson/2033/main/

5.6.| Kacanue okpyKHOCTEH. 1 https://resh.edu.ru/subject/lesson/2033/main/

HWToro no pazneny: 13

Pa3nen 6. [loBTopenne, 060001eHNe 3HAHUI.

6.1.| [ToBTOpEHNE OCHOBHBIX MOHATHI K METOJJ0B KYPCOB 4
7 1 8 k1naccoB, 0000IIeHNE 3HAHUM.

HWroro mo pazaeny: 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0
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9 KUIACC
Ne | HammenoBanme KoJsimyecTBo yacoB JuiekTpoHHbIe (MU poBHIE) 00pa3oBaTe/ibHbIE PeCypPChl
n/ | pasje/ioB  TeM BCer | KOHTPOJIb| IPAKTHYe
I | IporpamMmbl 0 | HbIe CKHE
padoTsl | padoThI

Pazgea 1. TpI/IFOHOMETpI/lﬂ. TeopeMLI KOCHHYCOB U CHHYCOB. Pemenne TPEYIroJdbHUKOB.

1.1. | Onpenenenue 2 https://resh.edu.ru/subject/lesson/2509/main/
TPUTOHOMETPUIECKIX
byukuuit yrios ot 0° 1o
180°.
1.2.| Kocunyc u cunyc npsmoro u | 2 https://resh.edu.ru/subject/lesson/2509/main/
TYIOTO yrJia.
1.3.| Teopema KOCHHYCOB. 2 https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-
(O6001mEnHas) treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-
TeopeMa CUHYCOB (¢ treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
pamuycoM OMHCaHHOU https://skysmart.ru/articles/mathematic/teorema-sinusov
OKPYKHOCTH).
1.4. | HaxoxaeHue AauH 2 https://resh.edu.ru/subject/lesson/2040/main/
CTOPOH U BEJIMYMH YTJIOB
TPEYTOJbHUKOB.
1.5.(Popmy:na niomanu 2 https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
TPEyroJbHUKA Yepes3 JBe
CTOPOHBI U YTOJI MEXIY HUMH.
1.6.(Popmymna nnomau 2 https://www.resolventa.ru/spr/planimetry/sqf.htm

YETBIPEXYTOIBHUKA YEPE3 €ro
UaroOHaJId U yroll MeX1y
HUMH.
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1.7. | Ipaktndeckoe nmpumeHenue |4 https://www.resolventa.ru/spr/planimetry/sqf.htm
JOKa3aHHBIX TEOPEM
Htoro no pazneny 16

Pasnea 2. IlpeoopaszoBanue noxodusi. Merpuyeckue COOTHOLI

€HHSl B OKPYKHOCTH

2.1.| IlonsTue o mpeobpazoBanuu | 2 htps://infourok.ru/konspekt-uroka-geometrii-preobrazovanie-podobiya-3729454.html
2.2.| CooTBETCTBEHHBIE 2 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-
AJIEMEHTHI TIOJJ0OHBIX sekuschih-2896250.html
¢uryp. https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-
79-klassy/tochka-vnutri-i-vne-okruzhnosti
2.3.| Teopema o mpousBeieHUN 2 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-
OTPE3KOB XOPJ, TEOPEMa O sekuschih-2896250.html
IPOM3BEACHUU OTPE3KOB https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-
CEKYIIUX, TeOpeMa O 79-klassy/tochka-vnutri-i-vne-okruzhnosti
KBajipaTe
KacaTeJIbHOM.
2.4.| llpuMeHeHNE B pEeIICHUH 4 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-
reoMeTpUYECcKuX 3a1ad sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-
79-klassy/tochka-vnutri-i-vne-okruzhnosti
Htoro no pazueny 10
Pa3nen 3. BekTopbl
3.1. | Onpenenenue BEKTOPOB, 2 https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-
CJIO’KEHUE U PA3HOCTD vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
BEKTOPOB, YMHOKEHUE https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-
BEKTOpPa Ha YUCIIO. vektorov-9239/re-a4104f06-42a6-4417-acOa-4e0c7ae17995
3.2. | duznyeckuii u 2 https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-

TEOMETPUYECKUI CMBICIT
BEKTOPOB.

9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
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3.3. | Paznoxenue 2 https://resh.edu.ru/subject/lesson/3038/main/
BEKTOpA I10 IBYM
HEKOJUTHHEAPHBIM
BEKTOPaM.
3.4.| KoopauHatel BEKTOpA. 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-

9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a

3.5. [CkanapHoe npoussegeHne ||
BEKTOPOB, €ro NpMMeHeHue
ON1A HAXOMKAEHWA AJINH U

https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-
treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526

YI/10B.
3.6. | Pemenue 3anaq ¢ nomompo | 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-
BEKTOPOB. v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6¢cffc

3.7.| [lpumeHeHne BEKTOPOB st | 2 1
pelIeHus 3a/1a4 KHHEMaTHKH
¥ MEXaHUKH

https://znanio.ru/pub/317

HWroro no paszueny: 12

Pa3nen 4./lekapToOBbl KOOPAUHATHI HA MJIOCKOCTH

4.1. | lekapToBBI 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-
KOOP/JMHATHI TOYEK Ha uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9cOefal3
IUIOCKOCTH.
4.2.| YpaBHeHME NpAMON. 1 https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-
5005776.html
4.3.| YrnoBoit koadduiuenrt, 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-

TAHI'CHC YTJIa HAKJIOHA,

uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9cOefal

4.4.| YpaBHEHHE OKPYKHOCTH. 1

https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-
uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aal4-

1£7de1e3b060/pe?resultld=3739535245&c=1




31

4.5.

Haxoxnenue
KOOPJAMHATTOUEK
NepeceueHUsIOKPYKHOCT
U ¥ PSMOIA.

https://resh.edu.ru/subject/lesson/3039/start/

4.6.

Merton kKoopauHaT
IpU PEIICHUN
TCOMETPUICCKUX
3a7ad4.

https://resh.edu.ru/subject/lesson/2508/main/

4.7.

Hcnonp3oBanne MmeTona
KOOpJIMHAT B
MPAKTHYECKHUX 3aJa4ax

https://resh.edu.ru/subject/lesson/2508/main/

Hroro no pazgeny:

9

Pasznes 5. IlpaBuiibHbIe MHOTOYT0JIbHUKH. JTHHA

OKPY/KHOCTH M IIOIIAAb Kpyra. Boruncienue miomanei

5.1.| [IpaBunbHbIC 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-
MHOTOYTOJIbHUKH, mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
BBIYHCIIEHUE UX
3JIEMEHTOB.

5.2. | Yucmno I1u, nuna 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-
OKPY>KHOCTH. okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826

5.3.| lnuHa ayru OKpyKHOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-

okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82¢-4b90-b115-ed6027b17826
5.4.| Paguannas mepa yria. 1 https://resh.edu.ru/subject/lesson/4733/conspect/
5.5. | [nomanp kpyra u ero 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-

JJIEMEHTOB (CEeKTopa U
CErMEHTA).

okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82¢-4b90-b115-ed6027b17826
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5.6. Brrancnenune 3 1 https://resh.edu.ru/subject/lesson/2514/start/ https://resh.edu.ru/subject/lesson/2512/start/
momanaeit puryp
BKJTIOYAIOIIUX
3IIEMEHTHI KpyTa.
Htoro no pazueny: 8
Pa3nen 6. /IBuKeHHMsI JIOCKOCTH
6.1. | [lonaTue o nBUKEHUN 1 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-
IUIOCKOCTH. 10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
6.2.| [NapanienpHbli epeHoc, 1 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-
MIOBOPOT ¥ CUMMETPHSI. 9251/re-35537b4b-fe94-48de-8388-56489b9264e2
6.3.| OcH 1 LIEHTPBI CUMMETpUH. | 2 https://resh.edu.ru/subject/lesson/2010/main/
6.4. | [Ipocreiiimue 2 https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-
NPUMEHEHHS B peIlleHUN 1178089.html
3ajay.
HWtoro no pazneny: 6

Pa3nea 7. IloBTopenue, 000011eHIe, CHCTEMATH3 AN 3HAHU

7.1. | TToBTOpEHNE OCHOBHBIX 0.25 https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-
MOHATUI U METOZI0B KyPCOB klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
7—9 xnaccos, 006001meHne U https://www.yaklass.ru/p/algebra https://infourok.ru/issledovatelskaya-rabota-po-matematike-
cucTeMaTH3alys 3HaHUH. na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-

4314350.html

7.2.| Ipocteiimme 0.25 https://resh.edu.ru/subject/lesson/7285/conspect/
reoMeTpuyeckue GUrypsl u
UX CBOWCTBA.

7.3. | U3mepenue reomerpuueckux | 0.5 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-

BCIIMYHH.

14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
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7.4.| TpeyroabHUKH. 1 https://resh.edu.ru/subject/lesson/2040/start/ https://www.yaklass.ru/p/geometria/9-klass
https://www.yaklass.ru/p/geometria/9-
klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-
7.5. | llapannenbHbie U 0.5 https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-
HepHeHAUKYJISPHbIE perpendikuliarnye-priamye-12353
HpsIMbIE.
7.6.| OKpyKHOCTb U KPYT. 0.25 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-
okruzhnosti-ploshchad-kruga-9494
7.7. | 'eomerpuueckue 0.25 https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
HOCTPOCHMUSL.
7.8.| YIIIBl B OKPYIKHOCTH. 0.5 https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-
Briucannsie u chast-2-tsentralnye-vpisannye-i-opisannye-ugly
7.9. | llpsimMasi 1 OKPYKHOCTb. 0.25 https://resh.edu.ru/subject/lesson/3036/main/
7.101€TBIPEXYTOIBLHUKH. 0.5 https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-
Brrcanubie 1 OIMCaHHEIC 9244/re-2ace242a-389d-494a-ac13-30973968caf9 https://www.yaklass.ru/p/geometria/8-
YCTBHIPEX YT OIbHUKH. klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536¢c-3e29-4b74-ae2b-
d6972dadd2ac
7.11| Teopema Iudaropa u 1 https://resh.edu.ru/subject/lesson/1490/main/ https://resh.edu.ru/subject/lesson/2040/main/
Hayasa https://resh.edu.ru/subject/lesson/7314/conspect/
7.12| IlpaBunbHBIC 0.5 https://resh.edu.ru/subject/lesson/2037/start/
MHOTOYTOJIbHUKH.
7.13| IlpeobpazoBanus miaockocty. | 0.25 https://resh.edu.ru/subject/lesson/5731/start/22407/
7.14| Isuxenus. [Togooue. 0.25 https://resh.edu.ru/subject/lesson/3138/start/
CummeTnus
7.15| Tnomans. Beraucnenue 0.25 https://resh.edu.ru/subject/lesson/2013/main/ https://resh.edu.ru/subject/lesson/1484/main/

mwromanei. [Inomanu

noA00HBIX QuUryp.
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7.16| [lexaproBsl koopauHaThl Ha | 0.25 https://resh.edu.ru/subject/lesson/6921/conspect/
MJIOCKOCTH.

7.17| BexTOopbl Ha MIOCKOCTH 0.25 https://resh.edu.ru/subject/lesson/2507/main/

Htoro no pazueny: 7

OBUIEE KOJIMYECTBO 68 |3

YACOB 110

[TPOTPAMME




