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PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
Ha 3acefganuu MC « » 20 T npukazoM MBOY «uzobunbHeHckas
[IpoTokomn oT No | 3amectuTens aupexkTopa comgac»
PykoBonurens MC NBanuyk A.B. Ne oT 20
3enoBa A.B. JMpeKkTop MIKOJIbI
M.N.Bonosa

PaGouyass nporpamma
o y4eOHOMY TIpeIMeTy

«['eomeTpusi»
it 9 xiacca

OCHOBHOTO O0IIIeT0 00pa3oBaHUs
Ha 2023/2024 yuyeOHblii o

KonnuectBo yacoB: 66 B rox, 2 yaca B HEAEIIIO.
YpoBeHb: 6a30BbIN
[IporpamMmy paspaborana yuurens nepBoit kareropuu Kosryn Crenan HuxonaeBuy.

[Iporpamma pa3zpabotana Ha ocHOBe DenepaabHOTO TOCYIAPCTBEHHOTO O0O0pPa30BATENBLHOTO CTaHIApTa
OCHOBHOTO OOIIero oOpa3oBaHUsA, YTBEP)KICHHOTO TMpUKa3oM MUHHUCTEPCTBA O0Opa3oBaHHWs W HAyKH
Poccutickoit @eneparuu ot 17.12.2010 Nel1897 (¢ u3mMeHeHUSIMU).

[Tporpamma cootBercTBYeT DenepanbHOil paboueii mporpaMMe 0CHOBHOTO 001iero oopaszoBanus «l eoMeTpus»
It 5-9 Ki1accos.

c."300unbHOE 2023



IHOACHUTEJIBHAA 3AIINCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUS"

PaGouas nmporpamma no yue6HoMy Kypcey "I'eomeTpus" nns oOyuaromuxces 9 kinaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ yUETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TPEIBABIIEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, U TPAJAUIIHIA
poccuiickoro 0opa3oBaHusi, KOTOPbIE 0O0ECIIEYMBAIOT OBJIAJICHUE KITFOUEBHIMU KOMIIETCHIIUSMH,
COCTABJISIOUIMMH OCHOBY IS HEMPEPHIBHOIO 00pa30BaHUS M CAMOPA3BUTHS, a TAKXKE LIETOCTHOCTD
OOMICKYJIBTYPHOTO, TUYHOCTHOT'O U TIO3HABATEILHOTO Pa3BUTHS 00yJarOIIUXCs. B mporpamMme yqTeHbl HIeu |
nonioxkenus Konuenimu pa3Butus MaTemMaTiueckoro oopasosanus B Poccuiickoit denepanuu. B smoxy
rdpoBoit TpaHchopmanuu BeeX chep 4eIoBeuecKoi AeITeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCcKOi MOATOTOBKH. YK€ B IIIKOJIE MaTeMaTHKa CITYKHUT
OIIOPHBIM TIPEIMETOM IS U3YUCHHSI CMEKHBIX JTUCIIUTUIMH, a TIOCJIE IIKOJIBI peaTbHONH HEOOXOAMMOCTHIO
CTaHOBUTCSI HEMPEPBHIBHOE 00pa30BaHKe, YTO TpeOyeT NOTHOLIEHHOM 0a30B0il 00111€00pa3oBaTEIbHON
IIOJITOTOBKH, B TOM YKCJIE © MATEMaTHYECKOM.

3T0 00YCIOBIEHO TE€M, UTO B HAIIIU JTHU PACTET YUCI0 Mpodeccuit, CBI3aHHBIX C HETIOCPEICTBEHHBIM
MIPUMEHCHHEM MaTEMAaTHKU: B B c(hepe SIKOHOMHKH, U B OM3HECE, M B TEXHOJIOTHYECKHUX O0JIACTAX, U JTaKE B
ryMaHuTapHbix cepax. Takum oOpa3om, Kpyr MIKOILHUKOB, A7 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYUMBIM MTPEIMETOM, PACIIUPSICTCS.

[IpakTudeckast Moixe3HOCTh MAaTEMATHKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (DyHIaMEHTATbHbBIE
CTPYKTYPBI HAllIeTO MUpPa: MPOCTPAHCTBCHHBIC ()OPMBI U KOJTMICCTBEHHBIC OTHOIICHUS OT MPOCTCHUIITNX,
yCBaMBAEMbIX B HETIOCPECTBEHHOM OIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX JJISl Pa3BUTHS HAyYHBIX
Y TIPUKIIQTHBIX HJeH. be3 KOHKPEeTHBIX MaTeMaTHYSCKUX 3HAHHUH 3aTPyTHEHO TOHMMAHHUE TTPHHIIAIIOB
yCTPOMCTBA U UCTIOJIB30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIPUITHE U MHTEPIPETALlUs pa3HOOOpa3HOI
COLMATILHOW, IKOHOMUYECCKOW, TIOJUTHICCKON HHpOopMaIiu, MaaodhGeKTHBHA MOBCEHEBHAS MPAKTHYCCKAs
nesTenbHOCTh. KakqoMy uenoBeKy B CBOEH JKU3HU MPUXOAUTCS BHITIOTHATH PACUETHI U COCTABIIATH
QJIITOPUTMBI, HAXOJAUTh U IPUMEHSATH (DOPMYJIBI, BIIAJCTh MPAKTHICCKUMU MPUEMAMH T'€OMETPUICCKUX
M3MEpEHUI U MOCTPOCHUI, YUTAaTh HH(HOPMAIIUIO, TIPEJCTABICHHYIO B BUE Ta0JIUIl, AUArpaMM U TpaduKoB,
KHUTh B YCIIOBUSX HEOMPEICIEHHOCTH M TOHMMATh BEPOSTHOCTHBIN XapaKTep CIyYaiHBIX COOBITHH.
OAHOBpPEMEHHO C pacHImpeHueM cdep MPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM 00111ecTBe Bcé Ooee
B2XHBIM CTAHOBHUTCS MaTEMaTHYCCKHIA CTUJIh MBIIICHUS, IIPOSIBIISTFOIIMIACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoiiecce n3ydeHus MaTeMaTUKHU B apceHall MPUEMOB U METOJIOB MBIIIIJICHUS YeIOBeKa
€CTECTBCHHBIM 00pa30M BKITFOUAIOTCS HHAYKIHS U ACTYKIUs, 0000IICHIE U KOHKPETH3AIUS, aHATTN3 U
CUHTE3, KTaccu(UKaIys U CUCTeMaTH3aIus, abcTparupoBanue u aHainorus. O0bEKThl MaTEMaTHUECKHUX
YMO3aKTIOUCHH, TIPABIJIA X KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHX TTOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHUS GOPMYITUPOBATH, 0OOCHOBHIBATH M JIOKA3BIBATh CYXKACHUS, TEM CAMBIM
Pa3BHBAIOT JIOTHYECKOE MBINIICHHE. Beaymas poibh MpuHaIIS)KUT MaTeMaTHKE U B JOPMUPOBAHUHT
ITOPUTMHUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUN YMEHUH JIEHCTBOBATH IO 33/IaHHBIM aITOpUTMaM,
COBEPIIIEHCTBOBATH U3BECTHBIC M KOHCTPYHPOBATh HOBHIE. B mpoliecce pereHus 3a1ad — OCHOBOW y4eOHOM
JeSITeIbHOCTH Ha yPOKaX MaTEMATHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPHUKIIAIHAS CTOPOHBI
MBIIIJIECHHS.

OOydenne MaTeMaTHKe JaéT BOZMOKHOCTh Pa3BUBaTh Y 00yYaIONMIUXCSI TOYHYIO, PAIMOHABHYIO U
WH(POPMATHUBHYIO pedb, yMEHHE OTOMPATh HAaMOOJIee MOIXOISAITNE I3BIKOBBIE, CAMBOJIMUECKHE, TpadUIeCKre
CpeICTBA JIJISl BRIPAXKCHUS CYKJICHUHN M HATJISTHOTO UX TPECTABIICHUS.

Heo6xoauMbIiM KOMIIOHEHTOM 00111l KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00111e€ 3HAKOMCTBO C
METOJIaMU TO3HAHUS JICHCTBUTEILHOCTH, MPEACTABICHUE O MPEAMETE U METOAaX MAaTEeMATUKH, UX OTIUYHMA OT
METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHECHHS MAaTeMaTHKH IS
pelIeHUs HAyYHBIX U MPUKIAIHBIX 3a/1a4. TakuM 00pa3om, MaTeMaTHIeCKoe 00pa30BaHHe BHOCUT CBOW BKJIA]
B (hopmupoBanue oOI1el KyIbTyphl YeTIOBEKA.

N3ydeHne MaTeMaTHKH TaKXKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAHUIO KPACOTHI U
M3SAIIECTBA MATEMATHYECKUX PACCYKICHHH, BOCIIPUSATHIO TEOMETPUUYECKHUX (DOPM, YCBOSCHUIO UJIEH
CUMMETPUHU.

HEJIN N3YUEHUS YYEBHOI'O KYPCA "I'EOMETPUSI"

«MareMaTHKy yXe 3aTeM YYUTh HAJ0, 9YTO OHA YM B TIOPSIOK MPUBOANUTY», — IHCAJ BEIMKHIA PYCCKHIA
yueHblid Muxani BacunseBuy JlIomoHocoB. M B 3TOM COCTOMT O1HA U3 ABYX IIeJIeH 00yUEHUs TEOMETPUHU KaK
COCTaBHOM YacCTH MaTeMAaTHKH B IIIKOJIC. DTOU LIEJM COOTBETCTBYET JIOKa3aTeIbHAas JIMHUS TIPETIOIaBaHUS



reomerpun. Ciemys MpencTaBIeHHON paboyeli mporpaMMe, HaYMHAs C CEABMOTO KJlacca Ha YPOKax
reoMeTprun 06yqafonmi/’1cs1 YUUTCA ITPOBOAUTDL AOKA3aTCIbHBIC PACCYKACHUSA, CTPOUTDH JIOTUYCCKHUC
YMO3aKIIFOYCHHUS, JIOKA3bIBATh UCTUHHBIC YTBEPIKACHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH
paccyXIeHHs OT «IPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POpMYIMpPOBATH OOpaTHBIC
YTBEPXKICHHS. YUCHHK, OBJIAJICBIINI HCKYCCTBOM PacCyXIaTh, OyJIeT MIPUMEHSTh €r0 U B OKPYKAIOICH
JKHU3HU.

Kak nucan reometp u nenaror Urope ®@enopoBud IllapeiruH, «1r0apMU, TOHUMAIOLMIMMH, YTO TAKOE
JI0Ka3aTeJIbCTBO, TPYTHO U JaKe HEBO3MOXKHO MAHHITYIHPOBATH». 11 B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIILHOE 3HAUCHUE N3YYCHUSI TE€OMETPUH, PUCYIIIeEe MMEHHO OTEYECTBEHHONW MaTeMaTHUECKOM
mKoJje. BMecte ¢ TeM aBTOpBI IPOTrpaMMBbl IPEAOCTEPETAIOT YUUTENSI OT U3IHUIITHETO (hopMaTni3Ma, OCOOCHHO
B OTHOIIICHUH HAYaJl U OCHOBaHUH reomeTpun. @paniry3ckuii Matemaruk JXKan J[beIOHHE 110 3TOMY ITOBOLY
BBICKa3ajcsa Tak: «HTo xacaeTcs IICJIHK&THOﬁ HpO6JI€MbI BBCJICHUA «aKCHUOM», TO MHC KaXXCTCsA, UTO Ha
MEPBBIX MOPax HY>KHO BOOOIIE H30eraTh MPOM3HOCUTH CaMo 3TO ¢0BO. C APYyroii ke CTOPOHBI, HE CIIETYEeT
YIYCKaTh HA OJTHOW BO3MOKHOCTH JaBaTh MPUMEPHI JJOTMYECKHUX 3aKII0UEHUH, KOTOPHIE Kya B OOJIbIIeH
Mepe, YeM HJIesl aKCUOM, SIBJISIFOTCSI ICTUHHBIMY U €IMHCTBCHHBIMHU JBUTATECIIMH MAaTEMAaTHIECKOTO
MBIIUICHUA .

Bropoii nienbro u3yueHus: reOMETpUH SIBISIETCS UCIIOJIb30BaHKE €€ KaK MHCTPYMEHTA MPH PEIICHUN KaK
MAaTEMaTUUYCCKHX, TaK U IIPAaKTHYCCKUX 3a/ia4d, BCTPCUAIOIINXCS B peanLHoﬁ skm3HU. OKOHYMBIINN KypC
TE€OMETPUHU IIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU OINPEACTUTh T€OMETPUIECKYIO (PUTypy, OMUCaTh CIOBAMHU
JaHHBIN 4epPTEX WIM PUCYHOK, HANTH IJI0LIa/1b 3eMEJIbHOI0 Y4acTKa, pacCunTaTh HEOOXOAUMYIO JUIUHY
OINITOBOJIOKOHHOTO Kabeus nin Tpedyemble pa3Mephl rapaxka ik aBTOMOOMIISL. ITOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTECIIbHAA JIMHUA B U3YYCHUU I'COMCTPUHU B IIKOJIC. I[aHHaf[ IMPAaKTUUICCKAA JTUHUA ABJIACTCA HC MCHECC
BakHOI, yem nepBasi. Eme [lnaTon mpennuceiBai, 4todb! «rpaxaane [IpekpacHoro ropoga HU B KOEM Cliydae
HE OCTaBIISUIA T€OMETPHIO, BEJIb HEMAIIOBKHO JJaske TTOOOYHOE €€ IPUMEHEHNE — B BOCHHOM JIeJe Ja,
BIIPOYEM, U BO BCEX HAyKaX — JUIsI TYUIIETO UX YCBOSHUS: MbI BEJlb 3HAEM, Kakasi OECKOHEeYHas pa3HHIIa
CYILIECTBYET MEXY YEIOBEKOM IIPUYACTHBIM K T€OMETPUH U HENTPUYACTHBIMY. JJI1 3TOT0 yUUTEIIO
peKOMeHayeTCs MoAOUpaTh 3a1a4u IPAKTHUECKOTO XapaKkTepa il pacCMaTPUBAEMBIX TEM, YUUTh AeTel
CTPOUTHb MATCMATHUYCCKUC MOJCIIN PCAJIBbHBIX JKU3HCHHBIX CHTyaHHﬁ, MMPOBOAWTD BBIYUCIICHUSA U OLICHUBATDH
a/ICKBATHOCTH MOJyUYE€HHOTO pe3ynbrara. KpaiiHe BaHO MOMYEPKUBATH CBSI3U T€OMETPUU C IPYTUMU
npeamMeTaMu, MOTUBHUPOBATH UCIIOJIB30BATH OIIPCACICHHUA TCOMCTPUICCKUX (1)I/Il"yp u HOHﬂTHﬁ,
J€MOHCTPHUPOBATh MPUMEHEHHE MOYYCHHBIX YMEHH B (PU3MKE U TEXHUKE. DTH CBsI3U HanboJee SPKO BHUIHBI
B TeMax «BekTopsn», « TpUroHOMeTpruYecKrne COOTHOIECHHS», «MeTon koopauHat» u « Teopema [Tudaropar.
MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TuTaHy B 9 Kitacce u3ydaercst yaeOHbIN Kypc «['eomMeTpus», KOTOPBIH BKITFOYAET
CIIeyIOIe OCHOBHBIE pa3/elbl coaepxanus: «['eomerpuueckue GUrypsl U UX CBOMCTBaY, «M3mepenue
rCOMCTPHUICCKUX BCIIMYUH», a TAKKC ((I[eKapTOBI)I KOOpAWHATHI Ha IJIOCKOCTHU), «BGKTOpBI», ((JIBI/I)KGHI/ISI
wiockoctu» U «IIpeobpazoBanust mogo0usy. Y4eOHBIN MIaH MpeIycMaTpUBaeT N3ydeHne TeOMETPUHU Ha
0a30BOM YpOBHE UCXO/Is U3 68 yueOHBIX YaCOB B YU€OHOM TOJY.

COJAEPXAHUE YYEBHOI'O KYPCA "TEOMETPUSA"

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYITBI
MIPUBEICHHUS.

Pemenue TpeyroiapHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTuyeckux 3aj1ad ¢
HCIOJIb30OBAHHUEM TCOPEMbI KOCUHYCOB U TCOPEMBI CUHYCOB.

[TpeobpazoBanne mogodus. [Tomob6ue COOTBETCTBEHHBIX 2JICMEHTOB.

Teopema o pousBeACHUH OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIITUX, TEOPeMa O KBaApaTe
KacaTeJIbHOM.

BexTop, 1nMHa (MOAYJIb) BEKTOPA, COHAIIPABJIEHHbIE BEKTOPBI, IPOTHBOIIOJIOKHO HAlPaBIECHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMepalluy HaJl BEKTOpaMu. PasznoskeHue BeKTopa o J8yM
HEKOJUTHHEapHBIM BekTopaM. KoopanHate! BekTopa. CKaIsipHOE MPOU3BEACHUE BEKTOPOB, TPUMEHEHHUE IS
HaXO0X/ICHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPIUHATHI HA TIIOCKOCTH. Y pPaBHEHHsI IPSMO U OKPYKHOCTH B KOOPJAMHATAX, IEPECCUCHHE
OKpPYXHOCTEH U MPSAMBIX. MeTo/1 KOOpJUHAT U €ro MpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH. ['pangycHas 1 pagraHHas Mepa yria, BBIYUCICHUE JIINH
Iyr okpy>kHocTeil. [Inomane kpyra, cektopa, cCerMeHTa.

JIBYDKEHHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETpHUH GUTYp (IeMeHTapHbIe npencTaBineHust). [lapamnensHbiit
nepenoc. [ToBopoT.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJ/IBTATBI

OcBoenue yuebHoro Kypca «['eoMerpus» A0KHO 0OecriednBaTh JOCTUKEHUE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs CIEIYIOIUX JMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:
JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHUSI IPOrpaMMbl y4eOHOro Kypca «l'eoMeTpus» XapakTepu3yroTCs:
IIaTpuoTnyeckoe BocIUTaAHHUE:

IIPOSIBJIEHUEM HMHTEpPEca K MPOLUIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTUKEHHUSIM POCCUHCKUX MaTEMaTHKOB U POCCHMCKONW MAaTeMaTUYEeCKOW MIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTUKEHUM B IPYrMX HayKaX U INPUKIAIHBIX cepax.

I'paxnanckoe U 1yX0BHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHHA U peain3allii €ro Npas, IPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYD, SIBICHUI, TPOLEAYP IPakaaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYXICHUIO STUYECKUX MTPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTH MOPaJlb- HO-3THYECKHUX
MIPUHLIMIIOB B JESITEIbHOCTU YUYEHOTO.

TpyaoBoe Bocnuranue:

YCTaHOBKOW Ha aKTMBHOE Y4acTHE B PELICHUH MTPAKTUUYECKUX 3a]]a4 MaTEMAaTUYECKOM HaIllpaBI€HHOCTH,
OCO3HaHMEM Ba)KHOCTU MaTeMaTHYeCKOro 00pa30BaHUs Ha NPOTSHKEHUH BCEH KU3HU JUIsl yCIIEITHOM
npodeccuoHaNbHOM 1eATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUII;

OCO3HAHHBIM BBIOOPOM U [TOCTPOSHUEM MHAMBUAYAIbHON TPaeKTOPUH 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE!

CHOCOOHOCTBIO K AMOIMOHATILHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MaTEMAaTUYECKUX 0OBEKTOB, 3a/1a4,
pELIEHUN, pacCyKICHUI; YMEHUIO BUJETh MATEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

ILleHHOCTH HAYYHOTO IO3HAHMS:

OpHEHTAIMe! B AEATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJIbI U 00IIECTBA, TOHUMAaHUEM MaTeMaTHUYEeCKON HAyKH KaK
ceprl YeTOBEYECKOM AEATEIIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIS Pa3BUTHS IUBUIIN3AINH;
OBJIaJICHHEM SI3bIKOM MaT€MaTUKH U MAaTEeMAaTUYECKOU KyJIbTYpO Kak CPEeICTBOM MTO3HAHUS MUPA; OBJIAJCHUEM
IIPOCTENIIMMH HAaBBIKAMU MCCIIEA0BATENbCKON JEATEIBHOCTH.

dusnyeckoe BocnuTanue, GopMupoBaHNe KyJbTYPbI 310POBbSI M IMOIMOHATBHOI0 0JIATONOJIYYHUSI:
TOTOBHOCTBIO TPUMEHATh MaTEMAaTHUECKHE 3HAHHSI B MHTEPECAX CBOETO 3/10pOBbs, BEJICHUS 3/J0POBOTO 0Opasza
KHU3HU (3710pOBOE NMUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, pEryJsipHas Gusndeckas
aKTUBHOCTb );

c(OpMHUPOBAHHOCTHIO HaBbIKA pedIieKCUH, TIPU3HAHUEM CBOETO MpaBa Ha OIKUOKY M TaKOTO K€ MpaBa APyroro
YeJI0BEKa.

JKO0JIO0rHYeCKOe BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHHe MaTeMaTHUeCKUX 3HaHUH JUIs pellieHus 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Karollel cpe/pl, MIIaHUPOBAHUS ITOCTYIKOB M OIIEHKH X BO3MOKHBIX IOCJIEICTBUHN IJIs1 OKpY Karolei
cpenpl;

OCO3HaHHEM IJ100aIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYuBAKOIINE AJANTALNIO 00y4aI0IIerocsi K N3MEeHAIOIMMCS YCI0BUAM
COUMAJILHOW M PUPOIHOM Cpebl:

— TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONIPEAEIEHHOCTH, MIOBBIIIEHNUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTh, B TOM YHCIIE YMEHUE YUUThCA Y APYTUX JIIOJIEH,
npruoOpeTaTh B COBMECTHOMW JEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTHX;

— Heo0X0IUMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4Kciie GOpMyIUpOBaThH €U, TIOHATUS,
TUIIOTE3bl 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH JE(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAaHUPOBATH CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHIUMATEH CTPECCOBYIO CUTYAIHIO KaK BBI3OB,
TpeOyIoIHil KOHTPMEpP, KOPPEKTUPOBATH MPUHIUMAEMbIE PEIICHUS U IeHCTBUS, POPMYITUPOBATH U
OLIGHUBATh PUCKH U TIOCIEJCTBUSA, (POPMHUPOBATD OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHBI
MeTtanpeameTHbIe pe3yiabTaThl OCBOCHHS MPOTrpamMMbl yueOHOTo Kypcea «I eoMeTpus» XapaKTepu3yloTcs



OBJIQJICHUEM YHUBEP CATIbHBIMU NO3HABAMENIbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHbIMU
oelicmeusamMu U YHUBEPCANbHbIMU PEYIAMUGHBIMU OeliCMBUIMU.

1)

Yuusepcanvhvie noznagamenvHule oelicmeaus obecneuusaom hopmuposanue 6a3068blx KOZHUMUBHBIX

npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKuXx,
ucc1e008amenbCKux onepayutl, ymeHut pabomamas ¢ ungopmayueti).
Ba3oBble Jloruueckue aeicTBUs:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMAaTHUECKUX 00bEKTOB, MOHATHUH,
OTHONIICHHUI MEXTy TIOHATHSAMU; (DOPMYITHPOBATH ONPE/ICIICHUS TOHATHIA, YCTAHABIINBATh
CYILLIECTBEHHBIN MPHU3HAK KIACCU(PUKALIMU, OCHOBAHUS 17151 000OIICHHS U CPABHEHUSI, KpUTEPUU
IIPOBOAMMOI0 aHAJIN34;

BOCIPUHUMATH, POPMYIHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISBJISITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUs B (paKTaX, JAHHBIX,
HAOJIOZICHUSX M YTBEPKACHUSX; TIPEIaraTh KPUTEPUHU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUUI;

JienaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pazbupath JOKa3aTeIHLCTBA MATEMAaTUUECKUX YTBEPKICHUM (TIPSIMBIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIEC TOKA3aTeIbCTBA MaTEMAaTHUECKHX (DaKTOB, BRICTPANBATh apTyMEHTAIIHIO,
MPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCO0 pelieHrs yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HanOOJIee MOIXOSANIINN C YUETOM CAaMOCTOATEILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBbie uccieanoBarejbCKHe JeliCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BaTENbCKUN HHCTPYMEHT O3HAHUST;, (POPMYIHMPOBATH BOIIPOCHL,
buKcupyromue NpoTUuBOpeyune, NpodaeMy, CaMOCTOSTEIbHO YCTaHABIUBATh HCKOMOE U JJAHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULIMIO0, MHEHHE;

IPOBOJUTH 10 CAMOCTOSATEILHO COCTABICHHOMY IJIaHY HECJIOXKHBIN 3KCIIEPUMEHT, HeOO0IIbII0e
UCCIIEIOBAaHME 110 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTUYECKOr0 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEKIY COO0M;CaMOCTOATENEHO (hOpMYyTUPOBaTh 000OIIEHUS U BHIBOJIBI IO

pe3yJbTaTaM INpOBEIEHHOIO HAOIOIEH S, UCCIIEI0BaHUs, OLICHUBATh IOCTOBEPHOCTh

MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000IIEHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKIKE BBIJIBUTATh MPEITOIOKEHUS O €T0
pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undopmanueii:

BBISIBJISITh HEZOCTATOYHOCTh M U30BITOYHOCTH HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IS PEIICHUS
3a7a4H;

BBIOHpaTh, aHATU3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HH(OPMAIIHIO PAITMYHBIX
BUJIOB U (hOPM TIPEICTABIICHNS,

BbIOMpaTh hopMy mpeacTaBieHrs HHGOPMAIIUU U WILTIOCTPUPOBATH PEIIaeMbIe 3a/Ja4 CXEMaMH,
JIuarpaMMamu, HTHOU rpaduKol U UX KOMOMHAITUSIMU;

OIICHUBATh HAIEKHOCTH HH(POPMAITUH 110 KPUTEPHIM, TPEITIOKEHHBIM YUUTEIIEM HITH
c(hopMyITHPOBAHHBIM CAMOCTOSTEIHHO.

2) VHusepcanvHble KOMMYHUKAGMUGHBLE OeticmEusi 00eCneuusarom copmupo8aHHOCMb COYUATIbHBIX
HABLIKOB 00YUAIOWUXCAL.
Oo01enue:

BOCIIPHHUMATH U (JOPMYITHPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBHSMH M IEIISIMU OOIICHHUS,
SICHO, TOYHO, 'PAaMOTHO BBIPAXKATH CBOIO TOUYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
TIOSICHEHHSI IO XOJIy PEIICHUs 3aa4l, KOMMEHTUPOBATh MOJTyUYSHHBIH Pe3yIbTarT;

B X0ie 00CYyKIeHUS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOil TeMBbI, TPOOJIEMEBI, pelaeMoi
3aJ1au¥, BRICKA3bIBATh UJICH, HAIICIICHHBIC HAa TIOUCK PEIICHHUST; COTTOCTABIIST CBOU CYXKICHUS C
CYXKIACHUAMHU NPYTUX YHYaCTHUKOB AraJIora, 06Hapy)KI/IBaTL Pa3iInIuc U CXoACTBO HOSHHHﬁ; B
KOPPEKTHOH (popme hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

MNPEACTAaBJIATH PC3YyJIbTAThI PCUICHUA 3a4a4U, SKCIICPUMCHTA, UCCIICAOBAHUs, IIPOCKTA,
CaMOCTOSITENILHO BRIOUPATh OPMAT BBHICTYIUICHUS C YIETOM 3aj1a4 MPE3ECHTAUN H 0COOCHHOCTEH
ayJIUTOpPUH.

CoTpyaHu4ecTBo:



— MOHHUMATh U HCIIOIb30BaTh MPEUMYIIECTBa KOMAaHAHON M UHIUBUAYaIbHOU pabOThI IPH PEIICHUN
y4eOHBIX MATEMAaTUYCCKUX 3a/1a4;

— MPUHUMATH I€JIb COBMECTHOM JIeATENbHOCTH, IUIAHUPOBATh OPTaHU3AI[MI0 COBMECTHOM padoTHI,
pacrpenenatb BUAbI paboT, J0roBapuBaThCs, 00CYkAAaTh MPOIECC U pe3yJIbTaT paboThl; 00001IaTh
MHEHUSI HECKOJIbKHX JIIOJICH;

— y4YacTBOBATh B IPyNIOBBIX (hopmax padoThI (00CYykKIeHUS, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBbI U
ap.);

— BBITNIOJHSATH CBOIO YacTh PaOOTHI M KOOPIMHUPOBATH CBOM JCHCTBUS C APYTHMMHU WICHAMHU KOMaH/IbI;

— OIICHMBATh KAY€CTBO CBOETO BKJIa/la B OOIIUN IPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aMMOJICHCTBHSI.

3) Vuueepcanvnvie pezynisamusnsle oeticmsus obecneuusaiom Gopmuposanue CMolC08bIX YCMAHOBOK U
HCUSHEHHBIX HABbIK08 auyHocmu. CaMoopraHu3allys:
CaMOCTOSITENIFHO COCTABIIATH IUIAH, AITOPUTM PEIlIeHuUs 3a7a4u (WU €T0 4acTh), BBIOUPATh CLIOCO0 pelleHus ¢
Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHTHI PEUICHHH ¢ yu€TOM HOBOM MH(DOpMALIHH.
CaMOKOHTPOJIb:

— BIAJIETh CIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLIecca U pe3yabTaTa peleHus
MaTeMaTHYECKOM 3aa49H;

— TpeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MIPH PEIICHUU 3a7a4l, BHOCUTh KOPPEKTUBHI B
JESTSIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAHJCHHBIX ONIMOOK, BBIABIICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JEATEIHbHOCTH MMOCTABICHHOM 1IENTU U YCIOBUSAM, OOBSICHATH
MIPUYUHBI JOCTHKCHHSI WITH HEOCTHKCHHSI 11EJTH, HAaXOUTh OIIHNOKY, JaBaTh OIICHKY MTPHOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATbBI
OcBoenue yueOHOTo Kypca «I'eomMeTpus» Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHus JODKHO 00eCIeYnBaTh
JOCTHKEHHE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

— 3HaTh TPUTOHOMETPHUSCKHE (DYHKIIUU OCTPHIX YIIIOB, HAXOUTH C UX IIOMOIIBIO Pa3IMYHbIC AJIEMEHTHI
PSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEeIlIeHre MPSIMOYTOIBHBIX TPEYTOILHUKOBY ). HaxoauTh (¢ MOMOIIIbI0
KaJTBKYJISITOPA) JJIMHBI U YTITBI JIJIs1 HETAOTMIHBIX 3HAYCHHH.

— Ilonb3oBatbes hopMyiaMy MPUBEEHUS © OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIAECTBOM JIJISI
HAXO0XJICHUS COOTHOIIEHUH MEXy TPUTOHOMETPHUSCKUMHU BETMINHAMHU.

— Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOXK/ICHUS PA3IMYHBIX JIEMEHTOB
TPEYTOJbHUKA («PEIICHUE TPEYTOILHUKOBY ), IPUMEHSTE HX TPH PEIICHHH T€OMETPUUYSCKUX 3a,1a4.

— Brnagets nonsitusimu ipeodpazoBaHus OJ00Ms, COOTBETCTBEHHBIX AJIEMEHTOB MOJA00HBIX (DUTYD.

— Tlosp30BaThCs CBOMCTBAMH TOIOOHSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXO/IUTh
yTIIb1 y TOA0OHBIX Guryp. IlpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3a/1a4ax.

— YMeTh NPUBOJNUTE TPUMEPHI TTOJIOOHBIX (PUTYP B OKPYIKAIOIIEM MHPE.

— Ilonb3oBaTbes TeOpEMaMu O MPOU3BEICHUH OTPE3KOB XOP/, O TPOU3BEICHUU OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilonb3oBaTbcs BEKTOpaMu, TOHUMATh UX T€OMETPUUYECKUHN B (PU3UUECKHUI CMBICT, TPUMEHSITH UX B
pEIIeHNU TeOMETPUYECKUX U (PU3MUYECKUX 3a/1a4.

— IpumeHsTH CKaNsipHOE MPOU3BEICHUE BEKTOPOB JUISI HAXOXACHUS JJIMH U YTIIOB.

— Ilonb30BaTbcs METOIOM KOOPIAUHAT Ha MIIOCKOCTH, IPUMEHSTH €T0 B PEILICHUU T€OMETPUUECKIX U
MPAKTUYECKHX 3a7ad.

— Brnagets noHATUSIMH TPABUIILHOTO MHOTOYTOJIBHUKA, AJTUHBI OKPYKHOCTH, JUTUHBI TyTH
OKPYXHOCTH ¥ PaJMaHHON MEpHI yTiia, YMETh BBIYUCIIATH IO/ KPyTa U €ro 4acTeil.

— IlpuMeHsTH MOJTy4eHHbIE YMEHHSI B TPAKTHUECKHX 33/1a4ax.

— HaxoauTs ocu (WiH IEHTPHI) CAMMETPUN QUTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH B TPOCTEHIIINX
clTydasix.

— IlpuMeHsITH MOJTy4eHHBIE 3HAHUS HA TIPAKTUKE — CTPOUTH MaTEMaTUYECKHE MOJICITH JIJIS 3a/1a4peaibHON
YKU3HU ¥ IPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM MOJ00US M1 TPUTOHOMETPHYECKHUX
GYHKIUH (TT0J163yCh, T1€ HEOOXOAUMO, KAIIBKYJISTOPOM).



TEMATHYECKOE IIVIAHUPOBAHUE

moo0ust

Ne [HammenoBanwme pasnenos| KomuuecTBo yacoB | [lara Bumbl nesTenbHOCTH Bust, popmbr DIEKTPOHHBIC

/n W TEM NPOrPAMMBI  |peor heomrp. fmpaxt KOHTPOJIS (mudpoBsie)

pab. [pad. o0pa3oBaTebHbIE
pecypchl

Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. PellieHue TpeyroJibHHKOB.

1.1. |Onpenenetue 2 -OOopMyIMPOBATh ONPEICIICHUS TPUTOHOMETpUUeCKUX GyHKIMN [YcTHbIM onpoc  |https://www.yaklass.ru/p/g
TPHTOHOMETPUUYECKHX TYIbIX U MIPSMBIX YTJIOB.; eometria/9-
¢dyukuuii yriios ot 0° qo klass/sootnosheniia-
180°. mezhdu-storonami-i-

1.2. [Kocunyc u cunyc 2 -BeiBomuTh TeopeMy KOCHHYCOB M TeopeMy CcHHYcoB (c[[IncbMeHHBIH UEI?_m"trEUQOI_n'kE’E )

o = ) skaliarnoe-proizvedeni_-
aJINyCOM OTMCAHHON OKPYXKHOCTH).; orpoc —
[IPSIMOTO M TYTIOTO yIJIa. paauy Py p 9222/s00tnosheniia-

1.3. [Teopema KocHHYCOB. 2 -BoiBoinThH TEOPEMy KOCHHYCOB H  TEOpEMY  CHHYCOB (c[TectupoBanue  |nezhdu-storonami-i-
(O606mEHHasN), TeOpeMa paZHyCOM OMHCAHHOM OKPYKHOCTH).; uglami-treugolnika-
CUHYCOB (C paguycoM 9281/re-7ad3359e-27dd-
OTIMCAHHOUW OKPYYKHOCTH 4ae0-9272-8f1ce3e75ec?

1.4. |[HaxoxaeHue 1IuH 2 -Pemiate TPEYroONbHUKH. Onpoc 1o https://resh.edu.ru/subject/I
CTOPOH ¥ BEJIMYMH yIJIOB Pemath nmpakTHYECKHE 3a1a49H, CBOIAIINECS K HAXOXKICHUIO MHIMBHTyaTbHBIM [£SS0N/2040/main/
TPEYTOILHIKOB. Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKaM

1.5. |@opmyia mwiomanm 2 -DOpMyIMPOBATh ONPEJICIICHUS TPUTOHOMETpHUeCKUX GyHKIMI [YcTHbIM onpoc  |https://skysmart.ru/articles/
TPEYroJbHUKA YEPE3 IBE TYIBIX U TIPAMBIX YIJIOB.; mathematic/Kak-nayti-
CTOPOHBI M yrOJ MEXLY -BeIBOIMTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C loshchad'-

ML PaIIyCOM OITUCAHHOM OKPY)KHOCTH).; pryamougol'nika

1.6. |Popmyua miomau 2 -PemmaTs TpeyroabHUKH.; [T1cEMeHHBIH https://www.resolventa.ru/
HeTBIPEXYTOIBHAKA 9EPE3 Perate npakTHYeckue 3aauu, CBOISAIINECS orpoc spr/planimetry/sgf.htm
ero JMAroHan U yroi K HAXOXKJICHUIO PA3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKAX. ;

MEK Ty HUMH.

1.7. [[pakrnueckoe 3 -Pemath npakTHYeCKUe 3a1a41, CBOASIIUECS TectupoBanue  |https://www.resolventa.ru/
[pUMeHeHHe K HAXOKJIEHHUIO Pa3INYHbIX 3JIEMEHTOB TPEYTONBHHUKAX. | spr/planimetry/sqf.htm
ITOKa3aHHBIX TEOPEM
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Pasnea 2. [Ipeoopa3oBanue nonodus. Merpuieckue COOTHOLIEHHSI B OKPYKHOCTH

2.1. [[TousTue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHUS TOAOOUS; Vernblii onpoc  [https://infourok.ru/prezent
peoOpa3oBaHUU aclya-po-geometrii-na-

temu-proizvedeniya-




I O p— 2 -HccnenoBars OTHOIIEHHWE JIMHEHHBIX 3JIEMEHTOB (uryp{llucsMeHHbIit otrezkov-hord-i-sekuschih-
>IIeMEHTHI TOTOOHBIX [Ipu HpeOGPaSOBaHI/II/I HOI[O6I/ISI.; OIpOC w
buryp. -Haxogute  mpumepbsl  1oao0MsT B OKPY’KaOIICH

IMEeHCTBUTEIILHOCTH. |

2.3. [Teopema o 2 -BBIBOINTE METPHYECKHE COOTHOLIEHHS MEK Ly oTpe3kamu (Tectuposanne  |https://infourok.ru/prezent
[1pOM3BE/ICHAN OTPE3KOB XOpJI, CEKYIIUX M KacaTeIbHBIX C UCIIOJIE30BAHUEM ?:gjﬁggi%?:;w:a'
XOpJ1, TeopeMa o BITMCAHHBIX YTJIOB M MOJOOHBIX TPEYTroabHUKOB. OCBanBaTh otrezkov-hord-i-sekuschih-
POM3BE/ICHIH OTPE3KOB MOHSITHE TPEOOPa30BaHUS MTOI00MSI. 5896250 him|

-HccnenoBarh OTHONIIEHUE JIMHEHHBIX 3JEMEHTOB (Ur TRSNTTISRY
CCKYHIMX, TeOopeMa O H6 s uryp https://interneturok.ru/less
KBajipaTe KacaTeabHOA. [IpH MPpeOOPAsOBAHNH OO0, on/geometry/9-
-BBIBOUTH METPUYECKUE COOTHOLLICHUS MEXKAY OTPE3KaMH| klass/itogovoe-povtorenie-
XOp, CEKyIIMX M KacaTelbHbIX C HCIOJIb30BAHUEM kursa-geometrii-za-79-
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3amadd M 3a4a4d U3 pealbHOM okruzhnosti
PKHU3HH C MCIIOJB30BAHUEM MOIOOHBIX TPEYTOJbHUKOB. ;

2.4. [[Ipumenenue B pemenns [0 -PemaTts reomerpruueckue 3agaun U 3a/1a4M U3 peaabHoil  |[Onpoc 1o
reoOMETpPHYECKHX 3a1a4 PKU3HU C MCTIOJIB30BAaHUEM MOJ00HBIX TPEYTOILHUKOB. ; KapToiKaM

MTtoro mo pa3neny 10

Pa3znen 3. Bektopsl

3.1. |Ompepenenue BEKTOPOB, (2 -Hcnonb30BaTh BEKTOPHl KaK HaIpaBJE€HHBIE OTPE3KH,|Y CTHBIH onpoc  [https://www.yaklass.ru/p/g
CJIOKECHHUE U PAa3HOCTh cCIIENOBaTh FCOMCTpI/I‘IeCKI/Iﬁ (HepeMemeHHe) u eometrla/lO-kIass/vel_(_torv-
BEKTOPOB, YMHOYKEHUE (pu3UecKuii (CHITa) CMBICIIBI BEKTOPOB.; v—prostrar)stve—delstw|a—s—
BEKTOpA HA YHCJIO. \vektorami-

3.2. |Dusnueckuii u 2 -Mcnionb3oBaTh BEKTOPHl KaK HaIPaBJICHHBIE OTPE3KH,|[[MCbMEHHbIN ?Izszéggzﬁd;f n;f-\l/-ektora
FCOMETPHUCCKUH CMBICIT MICCIIEIOBATh reOMETPUYECKUI (mepemerenue) u[onpoc Y
B CKTODOR . ) V-prostranstve-9286

POB. (u3nyeckuit (cuia) CMbICIbI BEKTOPOB.;
-3HaTh ONpENEIEHUs CYMMbI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YUCJIO, HCCIIEI0OBATh
reoMeTpruecKuil U (M3MYECKUN CMBICIBI ATHX OTepaluil.;

3.3. |Pasnoxenue BekTopa mo (2 -Perrath  TeoMeTpHUECKHe 3amadd ¢ Hcmojb3oBaHueM(Iectuposanue  |https://resh.edu.ru/subject/|
TByM HEKOJITHHEAPHBIM BEKTOPOB. esson/3038/main/
BEKTOpaM.

3.4. [KoopauHathl BEKTOpa 2 -PackianpiBath Ha BeKTOpa. Ompoc https://www.yaklass.ru/p/g

3.5. |CkamsipHoe -Haxoauth ckansipHOe MPOU3BECHNUE BEKTOPOB, €ro 'V cTHBII ompoc %‘WS- henii
[MPOM3BE/ICHNE BEKTOPOB, MPUMEHEHHE ISl HAXOXK/ICHUS JUTUH U YTJIOB. as;;oo nosheniia-
ero MPUMEHEHHE IS melz _u-St0r0r|1a_n|1|-|-
HAXOKICHUS UIMH U ug a_ml_treuqo nika-

skaliarnoe-proizvedeni_-
YTJIOB. -
36 = 9222/skaliarnoe-
6. [Pemenue 3amau c 1 - Pemarp 3aaun ¢ NOMOIIBIO BEKTOPOB. [TrcEMEHHBIIH




[TOMOIIBIO BEKTOPOB orpoc proizvedenie-vektorov-
3.7. [[Ipumenenne BekTopo |1 -IIpuMeHsTh BEKTOPHI 7151 PELICHUS 3a7a4 KUHEMATUKUA U TectupoBanue m—a@% Ioub/317
17151 pelleHUs 3a1a4 MEXaHUKH ps://znanio.ru/pu
KUHEMATUKU U MEXaHUKHU
KonTposbHas padorta 1
Toro no pasneny: 12

Paznen 4. JlekapToBbl KOOPAUHATHI HA MJIOCKOCTH

4.1. |lekapToBBI KOOPAUHATHI (1 -OcBauBaTh IOHATHE MIPSIMOYTOILHOM CUCTEMBI KOOpAMHAT,|Y cTHBIN onpoc  |https://infourok.ru/konspe
TOYCK Ha IIJIIOCKOCTH. ITEKapTOBBIX KOOPJIMHAT TOYKHU. ; kt-uroka-uglovoj-

4.2 |YpaBHeHue npsvMoit 1 -BbIBOIUTEL ypaBHEHHE IPSIMON M OKPYKHOCTH. [TiCbMEHHBIN koefficient-pryamoj-s-

onpoc podgo

4.3.  |YrnoBoii koadpunuent, |1 -BeigensaTe MOMHBIA KBaapar IS HAXOKICHHS IeHTpa u/lecTupoBanue https://www.yaklass.ru/p/g
TaHT'€HC YIJIa HAKJIOHA, paznyca OKpYXKHOCTH 110 €€ yPaBHEHHIO. eomet_rla/9-klass/ metod-_
napajiebHbIe 1 kOOFdInat—9_887/ uravnenie-
[IepIeHNKYISPHbIE oKruzhpostl—uravnenle—
psivbIe priamoi-12247/re-

2y 1 5 bbd7dd94-cd7b-473e-

4. |YpaBHCHHE OKPYKHOCTH. -BoiBOIMTH ypaBHEHUE OKPYKHOCTH. ; poc 1Mo b426-96ccb9c0efa3
KapPTOUKaM

4.5.  [Haxoxnenne koopausar (1 -Pemrate 3agauM Ha HaxOXJAEHHE TOYEK IIepecedeHHs]|Y CTHBIA Onpoc
[TOYICK IICPECCUCHNA [PSMBIX U OKPYKHOCTEH € IIOMOIIBIO METOJa KOOPAUHAT.;
OKPY>KHOCTH U TIPIMOi

4.6.  [Meron koopauHat pu (1 -Pemate 3amaunm Ha HaxokAeHHe ToyeK nepecedeHus|[InceMeHHbIH https://resh.edu.ru/subject/
perieHuu MPAMBIX U OKPYXKHOCTEH ¢ MOMOIIBIO METOa KOOPJMHAT.;  [ONPOC lesson/2508/main/
FEOMETPUYECKHX 337124

4.7. |Mcnonp3oBanue merona |2 -Pemate 3amaun Ha HaxoXIEHHE TOYEK mepecedeHus |l ecTupoBanue https://resh.edu.ru/subject/
KOOpIMHAT B MPSAMBIX U OKPYKHOCTEH C MOMOIIBIO0 METOJa KOOPAUHAT.; lesson/2508/main/
[PAKTHYECKMX 3a/1a9ax

Toro mno pasaeny: 9

Pasnea 5. [IpaBuiibHbIe MHOTOYTOJILH

UK. /lInHa OKpy:KHO

CTH M IUIOMIAb Kpyra. Berunciienue miomazuei

5.1. [[IpaBuibHBIE 1 -OopMyIMpOBaTH ONPEIEIICHUE PABUIIBHBIX Ornpoc o https://vaw.yaklas_s.ru/p/q
MHOTOYTOJIbHUKH, MHOTOYTOJIbHUKOB, HAXOJIUTh UX BJIEMEHTHL.; MH/MBUTyalbHBIM [eometria/ 9-.k.lass/ dlina-
BBIYHCIICHUE HX -ITonb30BaThCS TIOHATHEM [UTHHBI OKPYKHOCTH, BBEIEHHBIM|KAPTOIKaM okruzhnosti-i-ploshchad-
5IIEMEHTOB. C TOMOILBIO IPABHUIILHBIX kruga-9241/pravilnye-

52 ucio 1 -OopmynMpoBaTh ONpPEIEICHUE IIPABUIIBHBIX Y cTHBIH ompoc mnogougolniki-9246/re-

< P 1 JuliHa 983bb30f-8304-4d02-
OKPY>KHOCTH. MHOTI'OYT'OJIBHUKOB, HAXOAUTH UX 3JICMCHTHI. 2739-40bb351cb45d
-ITonb30BaThCA MOHATUEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM
C TOMONIBIO TPABUJIBHBIX
5.3. |[luuna qyru 1 -OopmyMpoBaTh ONpPEIEICHUE IIPABUIBHBIX [TrceMeHHBbII https://www.yaklass.ru/p/g




OKPY>KHOCTH.

MHOTI'OYT'OJIBHUKOB, HAXOIUTH UX 3JICMCHTHI.
-ITonp30BaThCS MOHATHEM AJINHBI OKPYXKHOCTH, BBGIIéHHBIM
C IIOMOIIBIO ITPABHUJIbHBIX

orpoc

eometria/9-klass/dlina-

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

okruzhnosti-ploshchad-

54, Pamanian vepa yraa. Mﬁffgﬁiiﬁ(pﬁ: E:;I:zi;f{;; ;peahffifﬁf“" {COTMPOBAMNE | | ga-0494/re-B0ba7b3a-
-TTonp30BaTHCS H’OHSITI/IGM JUTAHBI Opr)KH(;CTI/I BBE/IEHHBIM e82¢-4b90-b115-
’ ed6027b17826
C TOMOIIIBIO MPABUIIBHBIX
5.5. [[Ltomazns kpyramero |L -DOpMYITUPOBATH OMPE/IEIICHHIE TIPABHIBHBIX Ornpoc mo https://www.yaklass.ru/p/g
PIEMEHTOB (CEKTOpa MHOTOYTOJIbHUKOB, HAXOUTh UX JJIEMEHTBL.; MHBH Y abHbIM (e0metria/9-klass/dlina-
CETMEHTA). -ITonb30BaThCS TOHATHEM [UTHHBI OKPYKHOCTH, BBEIEHHBIM|KAPTOTKAM okruzhnosti-i-ploshchad-
C TIOMOIIBIO NPABUIIBHBIX kruqa—9241_/ dlina-
5.6. [Borumcienue miomaneii |2 -DOpMyYIIMPOBATH OIpPEIEICHHE TPABUIIBLHBIX Y cTHBII ompoc okruzhnosti-ploshchad-
-0 kruga-9494/re-80ba7b3a-
DHTYp BKITIOUAIOIINX MHOTOYTOJIbHUKOB, HAXOIUTh UX 3JIEMEHTHL.; ) 082c-4090-b115-
DJIEMEHTHI KPyTa. -ITonb30BaThHCS TOHATHEM [UTHHBI OKPYKHOCTH, BBEIEHHBIM d6027b17826
C MOMOIIBIO PABHIIBHBIX
HToro o pasueny: 3 [ IncpmenHpIi
orpoc
Pazngen 6. JIBHsKeHHUST TUIOCKOCTH
6.1. [[Tomsitue o nBxkenuu |1 -Pa30Oupars npumMepsl, WILTFOCTPUPYIOIINE TTOHSITHS Ormpoc 110 https://www.yaklass.ru/
[IOCKOCTH ITBHYKEHUS, [IEHTPOB U OCEH CHMMETPHH. ; MHIMBHYalIbHBIM [n/geometria/9-
-DopMyIHpOBaTh ONPEIEICHUS MTApAIUICIBLHOTO TIepeHoca, [KapToIKaM klass/dvizhenie-
[OBOPOTA U OCEBOM CHMMETPHH.; 10434/poniatie-
6.2. |[TapasmtenbHblii nepenoc, L -BBIBOJIUTH MX CBOMCTBA, HAXOAUTH HEMOABMKHBIE TOUKH.; |YcTHbIA onpoc  [dvizheniia-simmetriia-
[OBOPOT ¥ CUMMETPHS HaxoauTe HEHTPBI 1 OCH CUMMETPHUI MPOCTEUIINX QUTYp 10437/re-150d4afe-
0334-462c-abe7-
22a9b9b43f10
6.3. [Ocu u nentps 1 -IIpuMeHsTh mapaiienbHbI TEPEHOC U CUMMETPHUIO IpU [ [UCBEMEHHBIN https://infourok.ru/urok-
CHUMMETPUU pPELICHUH TEOMETPHUECKUX 3a1a4 (pa3ouparh MpuMephl).;  [OIPoC po-matematike-dlya-
6.4. [[Ipocreiimme 2 -Ucronb30BaTh 171 MOCTPOEHHUS M MCCIIETOBAHUA Tectuposanne  [Klassa-pravilnie-
[PUMEHEHHSI B PEIICHUH 1 (HPOBBIE PECYPCHL.; mnogougolniki-
3aj1au reshenie-zadach-
1178089.html
Toro mno pasaeny: 6
Pa3znen 7. [loBTopeHue, 00001IeHNe, CHCTEMATH3ANNS 3HAHUT
7.1. [[ToBTOpeHMe OCHOBHBIX -OnepupoBaTh MOHATHIAMU: (PUTYpa, TOUKA, MpsiMasi, yroi, [Onpoc 1o https://interneturok.ru/less
TOHATHI H METOIOB MHOTOYTOJIEHHK, PABHOOEIPEHHBIN ¥ PABHOCTOPOHHHI MBIy abHBIM (On/algebra/9- _
TPEYTOIbHUKH, TPSIMOYTOJIbHBIN TPEYTOJILHUK, MEIHAHA, KapTOuKaM klass/itogovoe-povtorenie-

KypcoB 7—9 kiaccos,

000011IeHHE U

OHcceKTpuca U BbICOTA TPEYTrOJIbHHUKA, TApaIIeIorpamMm,

kursa-algebry-9go-




CUCTeMaTH3allus 3HaHUH.

POMO, IPSIMOYTOJIEHUK, KBaApaT, TPAIeIys; OKPYKHOCTb,
KacaTeJIbHasl; paBeHCTBO U Moi00ue Guryp, TpeyroabHUKOB;
apauIeIbHOCTh U TEPIEHANKYIISIPHOCTD MPSIMBIX, YTOM
MEXy TPSIMBIMUA, CAMMETPHUSI OTHOCUTEIILHO TOYKHU U
NpSIMOH; JUTMHA, PACCTOSIHUE, BEJIMYMHA YTIIa, IJIO0IIA b,
nepumerp.;

klassa/povtorenie-i-

sistematizatsiya-kursa-

algebry-7-9-klassa-

preobrazovanie-

\vyrazheniy
https://www.yaklass.ru/p/a

lgebra

7.2. [[pocreiimue Hcnonb3oBath GopMyIIbl: IEPUMETPA U TIIOIIATN Y CTHBIN OTIPOC https://infourok.ru/issledoy]
TE€OMETPUUECKHUE Q)Hryp]ﬂ MHOTI'OYT'OJIBHUKOB, JJIMHBI OKPY’KHOCTH U IINIOI[AAX Kpyra, atelskaya-rabota-po-
M MX CBOWCTBA. 00BEMA IPSIMOYTOJIBHOTO MapajuIeIIeUIe/a. ; matematike-na-temu-
7.3. |[Usmepenne OnepupoBaTh MOHATUSAMU: GUTYpPA, TOUKA, TIpsiMast, yroi, [[IuceMeHHbIi obobshenie-i-
FEOMETPUYCCKUX MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 PABHOCTOPOHHUI OIIpOC sistematizaciya-
BEITUUNH. TPEYroJbHUKHU, IPSIMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA, uchebnogo-materiala-
OMCCEKTPHCA U BBICOTA TPEYTOJIBHMKA, IAPAJLIENIOrPAMM, kursov-7-9-klassov-
[POMO, IPSIMOYTOJIBHHK, KBaJPaT, TPAIICLUS; OKPYKHOCTb, 4314350.html
KacaTeJIbHasl, PABEHCTBO U N0J100KMe (QUTYD, TPEYTrOIbHUKOB
7.4. [TpeyronbHUKH. -OrnepupoBaTh MOHATHIMU: QUTYpA, TOUKA, TIpsiMasi, yroi,  |[Ompoc no
MHOTOYT'OJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUI MHINBUIY AJIbHBIM
TPEYroJbHUKHU, IPSIMOYTOJIbHBIN TPEYrOJbHUK, MEINAHA, KapTouKam
OucceKTpuca U BBICOTA TPEYTOJIbHUKA, TAapajlIeorpaMM,
[POMO, IPSIMOYTOJIBHHK, KBaJ[PaT, TPATICIUs; OKPYKHOCTb,
KacaTeJbHasl, pAaBeHCTBO U Noj00ue GUryp, TpeyrojabHUKOB
7.5. [[HapannensHele u -OnepupoBaTh NOHATUAMU: (PUTYpaA, TOUKA, IPSIMAsi, yroi,  |YCTHBIH onpoc https://wva.vaklass.bv/p/
[1CPIICH UK IPHBIE MHOTOYTOJIEHHK, PABHOOEIPEHHBIN ¥ PABHOCTOPOHHHI matematika/s-
[psIMBIE. TPEYTOJILHUKH, TPSIMOYTOJIbHBIN TPEYTOJIIbHHUK, ME/IHAHA, klass/nagliadnaia-
GHCCEKTpIICA M BBICOTA TPEYTOIbHHUKA, TAPAJIIETIOrPaMM, geometriia- _
[POMO, IPSIMOYTOJIbHUK, KBAaJPaT, TPANELUsl; OKPYKHOCTb, 12325/ pglia:!elnve-l-
KacaTelbHasl; pABEHCTBO U 1101001€e (hUTYyp, TPEYTOJIbHUKOB; D?ir;ninzl_lléé%?ve-
apajsieIbHOCTh U MEPIEeHANKYISPHOCTD MPSAMBIX, YTOJ PHAMYE-2es02
MEXTy IPSIMBIMHA, CAHMMETPHUSI OTHOCUTEIIEHO TOYKHU U
MPsIMOM; JUTMHA, pACCTOSIHUE, BETHUMHA YTJIa, TUIOMIA/lb,
nepumeTp. ;
lcrionb30BaTh GOPMYIIbL: MEPUMETPA U TIONIAAN
7.6. |OKpYHOCTD U KpYT. -OneprupoBaTh MOHATHAMU: (GUTypa, TOUKa, MpsiMasi, yroji,  [[luceMenHbIi https://www.yaklass.ru/p/g
MHOTOYTOJIHUK, paBHOOEIPEHHBIH U pAaBHOCTOPOHHUI O1poc eometria/9-klass/dlina-

TPEYTOJILHUKH, IPSIMOYTOJLHBIN TPEYTOJIBHUK, METHAHA,
OrcceKTpurca U BBICOTA TPEYTOJbHUKA, MTApaJIIEIOrpPaMM,
POMO, IPSIMOYTOJIEHUK, KBaApaT, TPAIeIHs; OKPYKHOCTb,
KacaTeJIbHast; paBeHCTBO U Mojo0ue Guryp, TpeyroJbHUKOB;
NapayuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX, YTOJ

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

okruzhnosti-ploshchad-

kruga-9494




MEXK Yy IIPAMBIMU, CAMMETPHSI OTHOCUTEIIBHO TOUYKHU U
[PSIMOW; JJIMHA, PACCTOSIHUE, BEJIMUUHA YTJa, TIJI0IIA/Ib,
[IEpUMETP.;

Mcnonb30Bath (hOpMYyITBL: IEPUMETPA U TUIOIAIN

7.7.

['eomeTpuueckue
[IOCTPOECHHSL.

-OnepupoBaTh NOHATUAMU: GUTYpa, TOUKA, IpsMasi, yrod,
MHOTOYTOJIHUK, paBHOOEIPEHHBIN U pAaBHOCTOPOHHUI
TPEYrOJbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHcceKTpUca U BBICOTA TPEYTOJIbHUKA, 1aPaJLIEIOrPaMM,
[POMO, IPSIMOYTOJIbHUK, KBaJPaT, TPANELUs; OKPYKHOCTb,
KacaTeJIbHast; pAaBeHCTBO U Mo100ue (pUryp, TpeyroabHUKOB;
[1apaJUIEIbHOCTD U NEPIIEHUKYIIIPHOCTD IIPSIMBIX, YOI
MEX1y MPSIMbIMH, CHMMETPHSI OTHOCUTENBHO TOUKU U
[IPSIMOM; JUIMHA, PACCTOSHUE, BEIMUMHA YIJIa, IUIOIIA/b,
[epUMETP.;

lcrionb30BaTh GOpPMYIIbl: IEPUMETPA U IIOLIAAN

TecTupoBanue

https://infourok.ru/urok-

okruzhnost-

geometricheskie-

postroeniya-4502905.html

Toro no pasneny:

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

66




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHUKA

Bribepure yueOHbIC MaTepHaIbI
BBeaute cBoii BapuaHr:
METOIUYECKUE MATEPUAJIBI U1 YUUTEJIA

BBenure nannnie
HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccuiickas anexTpoHHas mikoja. https://resh.edu.ru/
«Yuaun.py» — https://uchi.ru/

«Snpexc. YueOnuk» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

dokcdopn https://foxford.ru/about

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

«Mapxkermieiic 00pa3oBareJIbHbIX YCJIYI»

«Aupexey, «1C», «Yun.py», «Ckaitenr», «Koasapacy,
uznarenbctBo «IIpocBemenue» u apyrue. https://elducation.ru/
«uTepHeTY pok» —. https://interneturok.ru/
OobpazoBarenbHas miargopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/




