MyHununajIbHoe Ka3eHHoe 00meo0pa3oBaTe/ibHOE yUpeKaeHHe
«Mekerunckmii uneii um. [LM.I'amuaosa»

Jleamunckoro paiiona Pecnydauku Jlarecran

YTBEPX/IAIO

Jlupexrop MKOY «MeKeruHcKuii
nuuei gm. ['M.I'amunosa»

)
(//Z/Zf-én Jlu6upos 1. /1.

PABOYAS ITIPOTPAMMA=

yueOHOro npeameTta «l'eomeTpus»
U1 9 Kimacca OCHOBHOIO 001ero o0pasoBaHus
Ha 2023-2024 y4eOHbIi ro1

c.Mekeru, 2023




IHOACHUTEJIBHAA 3AIIMCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nmporpamma mo yaebHomy kypcey "I'eomerpus” mis oOyqaroniuxcs 9 kiraccoB pazpaboTaHa Ha OCHOBE
denepanbHOrO rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEro oopa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MHUPOBBIX TPeOOBaHM, MPEABABISEMBIX K MaTeMaTHUYECKOMY O0Opa3OBaHUIO, U TpagulIui
pOCCUICKOTO 00pa3oBaHus, KOTOPhIE OOECIICUNBAIOT OBIIAJCHUE KIFOYEBBIMU KOMITETEHITUSIMU, COCTABIISAIO-
IIMMH OCHOBY JJIsl HEMPEPHIBHOIO 00pa30BaHUs U CaMOPA3BUTHSI, a TAKXKeE 1I€IOCTHOCTh OOIEKYIbTYPHOTO,
JUYHOCTHOTO W TMO3HABATEIHLHOTO Pa3BUTHs OO0ydaronmxcs. B mporpamme ydreHsl ujen u noioxxeHus Kon-
LETMIUA Pa3BUTHSL MaTeMaTH4YecKoro obpaszoBanusi B Poccuiickori ®Denepannu. B smoxy nudposoit TpaHc-
dbopMaruu Bcex cdep 4eTOBEUSCKOU JIeATEIPHOCTH HEBO3MOXKHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJI0-
BeKOM 0e3 06a30BOi MaTeMaTH4YeCKOW MOJATOTOBKHU. YK€ B IIKOJE MaTeMaTHKa CIYXHUT OMOPHBIM MPEAMETOM
JUTSE U3y4YEHUS] CMEKHBIX TUCIUIUIMH, a TIOCTIE IIKOJBI PEATbHON HEOOXOJMMOCTHI0 CTAHOBUTCSI HETPEPHIBHOE
oOpa3oBaHue, YTO TpeOyeT MOJHOLICHHON 0a30Bol 00111e00pa30BaTeIbHOM MOATOTOBKH, B TOM YHCIIE U MaTe-
MaTHYECKOM.

D10 00YCIOBIEHO TEM, YTO B HAIIM AHHU PACTET YMCIO Mpodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MpUMe-
HEHUEM MaTEMaTHKU: U B cepe SIKOHOMUKHU, U B OM3HECE, M B TEXHOJOTUICCKUX O0JIACTAX, M JaKE B TYMaHU-
tapHbIX chepax. Takum 00pazom, Kpyr MIKOJIHHUKOB, Ui KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbBIM
MPEAMETOM, PACIIUPSIETCS.

[IpakTuueckast MoJIe3HOCTh MAaTEeMaTUKKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBISIOTCS (pyHIaMeHTaIbHbIC
CTPYKTYpPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT IPOCTEUIITNX, yCBa-
MBAaE€MbIX B HEMOCPEACTBEHHOM OIIBITE, 10 AOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX AJiSl PAa3BUTUSA HAYYHBIX U
MPUKIIATHBIX KJel. be3 KOHKPETHBIX MaTeMaTUUECKUX 3HAHUM 3aTPYIHEHO MOHUMAaHWE MPUHIUIIOB YCTPOM-
CTBa M HMCIOJIb30BAHUS COBPEMEHHOW TEXHHKH, BOCIPUATHE M MHTEPIpPETAIUs Pa3sHOOOpa3HOM COLMATbHOMH,
SKOHOMHYECKOH, MOMUTUYSCKOW HHPOopMaImu, Maaod(h(eKTHBHA TOBCETHEBHAS MPAKTHYCCKAS JIEATEITb-
HOCTh. Kaxx7oMy 4enoBeKy B CBOEH XU3HU MPUXOIUTCS BBIIOIHATH Pacu€Thl U COCTABIATH AITOPUTMBI,
HaxOJUTh U MPUMEHATH (HOPMYJIBI, BIAACTh NMPAKTHUYECKUMU MPUEMAMH T€OMETPUUYECKUX H3MEPEHHH U TO-
CTPOCHH, UNTaTh HH(GOPMAIUIO, IPEACTABICHHYIO B BUJIE TAOIUII, JUarpaMM U TpaduKOB, KUTh B YCIOBUIX
HeonpeAeNnéHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbIX COOBITUH.

OnHOBpEMEHHO ¢ paciIupeHreM cdep MpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM OOIIECTBE BCE Oosiee Baxk-
HBIM CTaHOBUTCS MaTEMATUUYECKUU CTHIIb MBIIIJIEHUS, IPOSBISIOMINUNICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mporiecce n3yueHns MaTeMaTUKH B apCeHANl MPUEMOB U METOJIOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS UHIYKIHS U JeAYKIHs, 0000IIeHHe U KOHKpPEeTU3allusl, aHaIu3 U CUHTE3, Kiaccupuka-
U ¥ CUCTeMaTHu3alus, abcTparupoBanue v aHaiorusi. OObEKTh MaTEMAaTUYECKUX YMO3aKIIOUeHHH, paBHIia
WX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUM, CITOCOOCTBYIOT BBIPAOOTKE YMEHUs
dhopmynupoBaTh, 000CHOBHIBATh M JTOKA3bIBaTh CYXIACHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHHE.
Benymas pons mpuHaAieKUT MaTeMaTuke U B GOPMUPOBAHUU ATOPUTMHUECKON KOMITIOHEHTHI MBIIIJICHUS U
BOCIIUTAaHUM YMEHHH JEHCTBOBATH IO 3aJaHHBIM aIrOpUTMaM, COBEPIICHCTBOBATh U3BECTHBIE M KOHCTPYHPO-
BaTh HOBBIE. B mporiecce pereHus 3aa4 — OCHOBOM Y4eOHOU JeATeIbHOCTH Ha YPOKaX MaTeMaTUKH — pa3-
BHBAIOTCS TAK)K€ TBOPUYECKAS U MPUKIIATHAS CTOPOHBI MBIIIUICHHUS.

OOyueHne MaTeMaTHKe JAaéT BO3MOKHOCTh Pa3BHBATh Y O0yUaIONINXCS TOUHYIO, pallMOHATIbHYI0 U WH(pOpMa-
TUBHYIO pedb, YMEHHUE OTOMpPATh HAMOOJEe MOAXOISIINE S3bIKOBbIC, CHMBOJIUYECKHE, TPAaPUIECKHUE CPEICTBA
JUTSL BBIPQXKEHUS CYKICHHUM U HArJISAHOTO UX MPEACTABICHHUS.

Heo6xomuMbIiM KOMITOHEHTOM OOIIEH KYJIbTypbl B COBPEMEHHOM TOJIKOBAHUHU SIBIISIETCS 00IIIee 3HAKOMCTBO C
METOJaMH MO3HaHUS IEUCTBUTENILHOCTH, MPEICTABIECHUE O IPEIMETE U METOJaX MATEeMATUKHU, UX OTIUYHI OT
METO/IOB JIPYTUX €CTECTBEHHBIX W T'YMAHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS] MaTEeMaTUKH JJIs pe-
IIeHHs] HAYYHBIX M MPHUKJIATHBIX 331a4. TakuM oOpa3oM, MaTeMaTudeckoe oOpa3oBaHHE BHOCUT CBOUM BKJIAJ B
dhopmupoBaHue OOIICH KyIbTYphl YEJIOBEKA.

N3ydyeHne MaTeMaTHKH TaKkKe CIIOCOOCTBYET ICTETHUECKOMY BOCITUTAHHIO Y€IOBEKa, TOHMMAHHUIO KPAcOThI U
M3SIIECTBA MATEMATHICCKUX PACCYKACHUH, BOCTIPUSITHIO TEOMETPUIECKUX (OPM, YCBOCHHUIO UJIEW CHMMET-
pumn.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuKy yXxe 3aTeM YYUTh HaJ0, 4YTO OHA YM B MOPSJAOK MPUBOJUTY», — IMHCAJl BETUKHUI PYCCKUN yue-
HbIii Muxaun BacunseBuu JlomoHOCOB. M B 3TOM COCTOMT OJIHA M3 JABYX IeJiel 00y4eHUs TeOMETPUH KaK CO-
CTaBHOM YaCcTU MATEMATHKHU B IIKOJE. DTOW L€ COOTBETCTBYET JOKa3aTelbHas JIMHUS MPEenojaBaHus reo-



Metpun. Cremyst IpeCTaBICHHON paboueil mporpaMme, HaUMHAS C CEABMOTO KIlacca Ha YpOKax reoMeTpUu
00yJaronIuiicss yYUTCsl IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTHYECKUE YMO3AKITIOUEHUS, J10-
Ka3bIBaTh UCTUHHBIC YTBEPKIACHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHUS OT «IIPO-
TUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (hOPMYIUPOBATh OOpaTHBIC yYTBEP)KIACHUSA. Y UYEHUK, OBJIAJICB-
IV KHCKYCCTBOM PacCyKaaTh, OyJIeT MPUMEHSTh €T0 U B OKPYKAIOMICH JKU3HH.

Kaxk mucan reomerp u negaror Urope ®@enopoud Lllapeirus, «I10apMH, TOHUMAIOIIUMH, YTO TaKOE JOKa3a-
TENBCTBO, TPYIHO U Ja)K€ HEBO3MOKHO MaHUMYJIHUPOBaTh». I B 3TOM COCTOUT BaXKHOE BOCIUTATEIILHOE 3HA-
YEHUE M3YYCHUsI TEOMETPHH, TIPUCYIIEe MMEHHO OTEYECTBEHHON MaTeMaTH4ecKou mkoje. Bmecre ¢ Tem aB-
TOPBI MPOTPAMMBI TIPEIOCTEPETAIOT YUUTENS OT U3IUIIHEro (opMamu3Ma, OCOOCHHO B OTHOIICHHH Hayall U
ocHOBaHM# reomeTpuu. Opaniy3ckuii mateMatuk Kan JlpeoHHE 110 3TOMY MOBOAY BBICKa3ajcs Tak: «4YTo
KacaeTcsl IeTMKATHOU MPOOIeMbl BBEICHUS «aKCHOM», TO MHE KQXKETCS, YTO Ha MEPBBIX MOpPax HYKHO BOOO-
e u30eraTh MPOU3HOCUTHL CaMo 3TO ¢lIoBO. C Ipyroi ke CTOPOHBI, HE CIEAYET YIyCKaTh HU OJTHOH BO3MOX-
HOCTH JIaBaTh MPUMEPHI JIOTUYSCKUX 3aKIFOUEHUH, KOTOPBIC KyJa B OOJbIIEH Mepe, YeM UAesl aKCHOM, SIBIIS-
FOTCS UCTUHHBIMHM U €IMHCTBEHHBIMU JBUraTEIIMI MaTEMAaTUUECKOIO MBIILIJICHHS.

Bropoii nienbio u3yueHus reoMeTpuu SBIISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA P PEIICHUH KaK MaTe-
MaTUYECKHX, TaK U MPAKTUUECKHUX 3a/1a4, BCTPEUAIOIINXCS B peaTbHOM Xu3HU. OKOHUMBIINN KYypPC T€OMETPUHU
IIKOJILHUK JIOJDKEH OBITh B COCTOSIHUHU OIPEACIUTh T€OMETPUUYECKYIO (UTYpy, ONMHUCATh CIOBAMH JTaHHBIN
4epT&X WIM PUCYHOK, HANTH IUIOMIA/(b 3€MENBbHOTO Y4acTKa, PacCYUTaTh HEOOXOAUMYIO JJIUHY ONTOBOJIO-
KOHHOTO Ka0elst win TpeOyeMble pa3Mephl rapaka Uit aBTOMOOIISl. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIIH-
TeJbHas JTUHUS B U3YYCHUU T€OMETPUU B 1IKoe. JlaHHAs mpakTHYecKas JIHHHUS SBISETCS HE MEHEe BaXKHOMM,
yem nepBas. Em€ Ilnaron npeanuceiBan, utoObl «rpaxkaane lIpekpacHoro ropojga HM B KOEM Ciydyae He
OCTaBJISUIM TEOMETPHIO, BEh HEMAJIOBAXKHO JakKe MOOOYHOE €€ MPUMEHEHNE — B BOCHHOM JIEJIe Jla, BIPOYEM,
Y BO BCEX HayKaxX — JUIsl JIY4IIEro UX YCBOEHHUS: Mbl BEIb 3HAaeM, Kakas OCCKOHEYHasl pa3HUIA CYIIECTBYET
MEX/y YeJIOBEKOM MPUYACTHBIM K T€OMETPUU U HEMPUYACTHBIM». J{JIs1 9TOT0 YyUUTENI0 PEKOMEHAYETCs IO I-
OupaTh 3a/1a4M MPAKTUYECKOTO XapakTepa JJIs pacCMAaTPUBAEMBIX TEM, YUHTh JCTeH CTPOUTH MaTeMaTHye-
CKHE€ MOJIETTH PEaJbHBIX KU3HEHHBIX CUTYallui, IPOBOAUTH BHIYMCICHUS U OICHUBATh a/IeKBAaTHOCThH MOINY-
YeHHOTO pe3ynbTaTta. KpaliHe Ba)XKHO MOMYEPKUBATH CBS3U T€OMETPUM C IPYTUMU MPEIMETaMU, MOTHUBHUPO-
BaTh HCIOJb30BATh OMPEACIICHUSI T€OMETPUUECKUX (PUTYp U MOHITHMA, 1eMOHCTPUPOBATh IPUMEHEHHUE MOTY-
YEHHBIX YMEHUU B (PU3UKE M TEXHUKE. DTU CBSI3M HamboJee IpKo BUJIHBI B TeMax «BekTopb», « Tpuronomer-
pUYeCcKHe COOTHOIIECHUs», «Metoa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YUYUEBHOM IIV/TAHE

CornacHo yuebHOMY TUTaHy B 9 Kilacce u3yuaetcst yueOHbI Kype «['eoMeTpus», KOTOPBI BKIIOYAET CIETYI0-
IIMEe OCHOBHBIE pa3lienbl coepxkanus: «['eomeTpudeckue GUTypsl U UX CBOMCTBay, «3mepeHne reomerpuye-
CKHMX BEJIMYMH», a Takke «JleKkapTOoBbl KOOPJAMHATHI Ha IMJIOCKOCTHY, «BeKTopbl», «J|BUKEHUS MIOCKOCTH» U
«[IpeoOpa3zoBanust moo0us». YueOHbIN MIaH IpeIycMaTpUBAET U3yueHHUE FeOMETPUM Ha 6a30BOM YpOBHE HC-
X071 u3 68 y4eOHBIX YacoB B y4€OHOM TOy.

COJAEP)KXAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXAeCTBO. DOPMYIIbI IpUBE-
JICHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCMHYCOB U TEOpEMa CUHYCOB. PelieHne nmpakTH4ecKkux 3aAad ¢ UCHOJb-
30BaHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[Ipeobpa3zoBanue mogodust. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o nmpoun3BeneHNHN OTPE3KOB XOP/, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIINX, TEOpeMa O KBajpare
KacaTeJIbHOM.

BekTop, minHa (MOAyNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HAaIlpaBJI€HHbIE BEKTODBI,
KOJUINHEApPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONE€pallMM HaJ BEKTOpaMu. Pa3noxkeHue BeKTOpa IO ABYM
HEeKoJUTMHeapHbIM BekTopaM. KoopauHatel BekTopa. CKansipHOE IMPOU3BEIEHUE BEKTOPOB, MPUMEHEHUE s
HaXO0XACHUS JUIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HAa IUIOCKOCTH. YpaBHEHUS MPSMOW M OKPY)KHOCTH B KOOpJAMHATaX, MepecedeHue
OKPY>KHOCTEH U NMpsAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBmiibHBIE MHOTOYTOJIBHUKHU. [{nHa okpykHOCTU. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE JUIUH
IyT OKpy>kHOcTel. Inomans kpyra, CEKTopa, CErMeHTa.

JIBUKEHMSI TNIOCKOCTH M BHYTPEHHHE CUMMETpuH (Guryp (3yeMeHTapHble npeacrasienus). [lapamiensHslil me-
penoc. [IoBopor.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI



OcBoenne yuebHoro Kypca «I'eoMeTpus» TOJDKHO 00eCTieurBaTh JOCTH)KCHHE HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs CIEAYIONUX TUNIHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:
JUYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOTPAMMBI Y4eOHOT0 Kypca «I eoMeTpus» XapaKTepu3yrTCs:
IlaTpuoTuyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IEGHHOCTHBIM OTHOILIEHUEM K
JOCTH)KCHHSIM POCCHUHCKMX MAaTEMaTHKOB W POCCHHCKONW MaTEeMaTHYECKOM IIKOJbI, K MCIOJb30BAaHUIO ITHX
JOCTHKECHHH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paiknaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBHIO K BBIMIOJTHCHUIO O0S3aHHOCTEH I'paXKTaHWHA M PEeau3allii €ro MpaB, MPEICTaBICHUEM O MaTe-
MaTUYECKHX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHH, MPOIEIYp TPaKIAHCKOTO OO0IIIe-
cTBa (BBIOOPHI, OTMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXJICHHIO dTUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTHYE-
CKMM NMPUMEHEHHEM JIOCTHIKEHUH HAYKH, OCO3HAHUEM Ba)KHOCTH MOpajib- HO-3THUYECKHX MPUHIIUIIOB B JIEs-
TEJIBHOCTH YYEHOTO.

TpynoBoe Bociutanue:

YCTAaHOBKOW Ha aKTUBHOE YYacCTHE B PEUICHUU MPAKTHUYECKUX 3aJla4 MAaTEMaTHYECKON HAaNpaBJIEHHOCTH, OCO-
3HaHHEM Ba)KHOCTH MAaTEMAaTHYeCKOro 0O0pa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU AJIs yCIENIHON mpodeccuo-
HATBHOU JCSITEILHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHUEM MHAMBHIYATbHON TPACKTOPUU 0O0pa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEA.

cTeTnYecKoe BOCIUTAHHE!

CIOCOOHOCTBIO K AMOIIMOHAIILHOMY W 3CTETUYECKOMY BOCTIPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, perie-
HUH, pacCyXICHHI; YMEHUIO BUACTh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIINEH B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAY4HBIX MPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHsI YEIIOBEKA, MPUPOJILI M OOIIECTBA, TOHUMAHIEM MaTEMAaTHUECKON HAyKH Kak c(hepsl 4eloBe-
YECKOH AESTENbHOCTH, ITANIOB €€ pa3BUTUA U 3HAUUMOCTH ISl pa3BUTUS LIMBUIN3AUY;

OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MaTEeMAaTHUUYECKOW KYJIBTYPOU KaK CPECTBOM MTO3HAHUS MUPA; OBJIaJICHHEM
MPOCTEUIIMMH HABBIKAMH UCCIIEI0BATENbCKON EATEIbHOCTH.

du3nyeckoe BOCNUTaAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS U SMOIMOHAJIBHOT0 0J1ar0NMOJIyYns:
TOTOBHOCTHIO IPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbs, BEJACHHS 310pOBOr0 0Opa3a
KU3HH (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHH U OTHbIXa, pEryispHas (u3udeckas aKTHB-
HOCTb);

c(hOpMHUPOBAHHOCTHIO HaBBIKA PeQIICKCHHU, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYyroro
YyeJIoBeKa.

IKoj0rnyecKoe BOCIUTAHHE:

OpHUEHTAaIlMel Ha MPUMEHEHNE MaTeMaTHUeCKUX 3HAHHM IS pelIeHus 3a7a4d B 00JacTU COXPaHHOCTU OKpYKa-
IOIIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB M OIEHKH UX BO3MOYKHBIX TIOCIECTBUMN JJIsI OKPY>KAIOIIEH CpeIbl;
OCO3HaHHEM TI100ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHusl.

JIMYHOCTHBIE Pe3yJIbTAThI, 00eceYuBAIOIINE ATANTALNI0 00y4AIOIIErocsi K M3MEeHSIOIIUMCS YCJIOBUSAM
COLMAJILHOM M NPUPOJIHOH CPeAbI:

— TOTOBHOCTBIO K JCHCTBHUSAM B YCIIOBUSIX HEOMPEACTEHHOCTH, IMOBHIIIICHUIO YPOBHS CBOEH KOMITETCHT-
HOCTHU 4Yepe3 MPAKTUUYECKYIO ACSITeLHOCTh, B TOM YHCIIe YMEHHE YUUThCS Y APYTHUX JIOACH, mpruobpe-
TaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTUX;

— Heo0X0IUMOCThIO B ()OPMUPOBAHWUU HOBBIX 3HAHUH, B TOM uucie (HOpMyIUpPOBATh UACH, TIOHATHS,
TUTIOTE3bI 00 00BEKTAaX M SIBJICHUSAX, B TOM YHCJIC paHEe HE M3BECTHBIX, 0CO3HABATh JCPHUIIUTHI COO-
CTBEHHBIX 3HAaHUU U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TpeOyIOMIMii KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHHsS U TIeHCTBUS, GPOPMYITUPOBATh U Olle-
HUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeramnpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTrpaMMBbl yueOHOro Kypca «I'eoMeTpHs» XapaKkTepu3yloTCsl OBIa-
JICHUEM VHUBEPCATbHLIMU HO3ZHAGAMENbHBIMU OelCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATIbHLIMU PEZYIAMUBHBIMU 0eliCIEUAMU.



1) Vuugepcanvhvie noznasamenshsle delicmeus obecneuusarom Gopmuposanue 6a306bix KOCHUMUBHBIX
npoyeccog obyyarowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIOUIe20 MUpa, NpumMeHeHue 102UYecKux,
ucc1e008amenbCKux onepayutl, yMeHuti pabomamas ¢ ungopmayueti).

Ba3oBble jioruveckue 1eicTBUA:

— BBIABJIATh M XapaKTEPHU30BATh CYIICCTBCHHBIE NMPHU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHSITHH,
OTHONIICHUN MEXIY MOHATUSAMU; (POPMYIHPOBATH ONpeAeSiCHUs] MOHITHIL; yCTaHABIMBATh CyIIe-
CTBEHHBIN MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JIsi 000OIICHNS U CPABHEHHMSI, KPUTEPUHU TTPOBO-
JTUMOTO aHaJIN3a;

— BOCHPUHUMATH, (POPMYIUPOBATH M MPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIHHBIC H
OoTpuLaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

— BBIABJIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M UM MPOTUBOpEYHs B (paKTax, JAHHBIX,
HAOJIOJICHUSX U YTBEPXKICHUSX; MpeuiaraTb KPUTEPUH AJIs BBISBICHUS 3aKOHOMEPHOCTEH U Tpo-
TUBOPEYUH;

— JleNiaTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB JIOTWKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEP)KICHUH (MpsSMbIE U OT MPOTUBHOTO), MPOBOAMUTH
CaMOCTOSITEIILHO HECJIOKHBIC JIOKA3aTeIhCTBA MATEMATHUECKUX (DAKTOB, BBICTPAUBATH apTyMEHTAITHIO,
MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh Ccroco0 pemeHus ydeOHOH 3amaun (CpaBHHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieioBaTeIbCKHeE AeiiCTBHA:

— HCIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUIT MHCTPYMEHT IMO3HAHUSA; (POPMYIHPOBATH BOIPOCHI,
duKcupyoIre NpoTUBOpeUre, MpolIeMy, CaMOCTOSITEIBHO yCTaHABIUBATh HCKOMOE U JaHHOE, (Hop-
MUPOBATh THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

— TIPOBOJHTH 1O CAMOCTOATEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOIbIIOE
UCCJIEIOBAHUE MO0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, 3aBUCHMOCTEU
00BEKTOB MEXKIY COOOI;caMOCTOATEIHHO (POPMYITHUPOBATE 000OIIEHUS U BBIBOJIBI TI0 PE3YIib-

TaTaM MPOBEIEHHOTO HAOJIOJICHUS, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTh MOMYyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U OOOOIIICHMUIA;

— MPOTHO3HPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCa, a TaKKe BBIABUTATh MPEINOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanueii:

— BBISABJIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAITUH, TAHHBIX, HCOOXOAMMBIX JIJISl pEIICHUS 3a-
Jlauu;

— BBIOMpaTh, AaHATM3UPOBATH, CUCTEMATH3UPOBATH M WHTEPIPETHPOBATh MH(OOPMAIUIO PA3THIHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;

— BBIOMpaTH (GopMy MpeACTaBIeHUS MHPOPMAIUU M HIUTFOCTPUPOBATH PEIIacMble 33Jla4d CXEMaMH,
JIuarpaMMamu, HHOM rpaduKoil 1 uX KOMOUHAIMSMY;

— OIICHWBATh HAIEKHOCTh WH(MOPMANUU MO KPUTECPHUSAM, MPEIIOKEHHBIM YUUTEICM WIIN
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OCliCcMBUs 06eCneuusaiom chopmupo8aHHOCIb COYUATbHBLX
HABbIKOG 00YYAIOUUXCAL.

Oo0wmenue:

— BOCHPUHUMATH U (OPMYIHUPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSMHU W IIEJIIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IMMChMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHUS 10 XO/1y PEIICHHS 3a/1a4l, KOMMEHTHUPOBATh MOyUYEeHHBIH Pe3yabTaT;

— B XO07Ie OOCYXKJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYK/1aeéMOW TEMBI, TPOOJIEMBI, PeIIaeMoun 3a-
Jla4d, BHICKA3bIBATh MJICH, HAIIEJICHHbIE Ha TIOMCK PELICHUS; COTIOCTABIISITh CBOH CYXICHHUS C CyXKIe-
HUSMH JIPYTHX YYaCTHHKOB JUAJIOTa, OOHAPYKUBATh PA3JIMUUE U CXOJCTBO IMO3UINN; B KOPPEKTHOMN
dbopMme hopMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

— TIPENICTaBJIATh Pe3yIbTaThl PEIICHUS 3a]a9d, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTa; CAMOCTOS-
TETHHO BHIOMPATH (pOopMAaT BBICTYIJICHHUS C YIETOM 3a7a4 MPE3CHTAIMU U OCOOEHHOCTEH ayIuTo-
puH.

CoTtpyaHuyecTBo:

— MOHHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHOW pabOTHI MPHU pEIICHUU

y4eOHBIX MAaTEeMaTUYECKUX 3a/1a4;



— TPUHUMATH 1I€7Thb COBMECTHOHN IESATENbHOCTH, IJIAHHPOBATH OPTaHMU3AIMIO COBMECTHOH pPabOTHI,
pacrpenenaTh BUIbl padoT, JOTOBaApUBATHCS, 00CYXIaTh MPOIIECC M PE3yJIbTaT paboThl; 00001mIAaTh
MHEHHS HECKOJBbKUX JIIOICH;

— y4YacTBOBAaTh B IPYMIOBBIX (opMax paboThl (0OCYXKIeHUs, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI U
7p.);

— BBINOJHSATH CBOIO YacTh PaOOTHl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

— OIICHMBATh KAYeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.

3) VYuueepcanvuvie pecynsamusnsie deiicmeus obecneuugarom Gopmuposanue cMulcio8blX YCMaHO80K U

HCUBHEHHBIX HABbIK08 TuyHocmu. CaMOOpraHU3alIus:

CaMOCTOSITENTLHO COCTABJIATH IUIaH, AITOPUTM PELICHUs 331a4H (MM €r0 4acTh), BRIOMPATh CIIOCOO PEeLIeHUs ¢
y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BapH-
aHTBI pEIICHHUH ¢ Y4ETOM HOBOH MH(OPMAIUH.

CaMOKOHTPOJIb:

— BJAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoIecca M pe3ysibTaTa perieHus
MaTeMaTH4eCKOH 3a7auu;

— TPENBHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/1a4l, BHOCHUTh KOPPEKTHUBHI B
JESTENIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWACHHBIX OMIUOOK, BHISIBICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE pPE3yibTaTa ICSATCILHOCTH ITOCTABICHHOW IEIH WU YCIOBHSAM, OOBSICHATH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 1eJIU, HAXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenune yue6HOro Kypca «['eomeTpus» Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUsl TIOJDKHO 00ecTieynBaTh
JOCTHKCHHE CIICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETpPUYECKUE (PYHKLIUU OCTPHIX YTIIOB, HAXOAUTH C UX MMOMOUIBIO Pa3INYHbIC SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPAMOYTOIBHBIX TPEYTOJbHUKOBY). HaxomuTh (¢ moMoIIsio
KaJbKYJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMUHBIX 3HAYCHH.

— Tlonws3oBathest hopmyliaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUUYECKHUM TOXKIESCTBOM IS
HAXO0KJIEHUS COOTHOLUIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYUHAMU.

— Hcnonbp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JJISI HAXOXKJICHUSI Pa3IMYHBIX 3JIEMEHTOB Tpe-
YrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTH UX MPHU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

— Bnanets noHsTHAMHU TTpeoOpa30BaHUs MO00USI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (hUryp.

— Ilonb3oBaTbes CBOMCTBAMH MOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI U HAXOJIUTh
yribel y To100HBIX puryp. [IpuMeHaTs cBoMCTBa MOI00MS B TPAKTUYECKUX 3aadax.
— YMeTh NPUBOAUTH TPUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

— Tlonp30BaThcsl TEOpEMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

— Tlonp30BaThCsi BEKTOpPAMH, MMOHUMATh UX T€OMETPUUYCCKUN U (PU3UUECKHI CMBICI, TPUMEHSATh UX B
pEIIeHNU TeOMETPUUYECKUX U (PU3HUECKHX 3a7au.

— TlpuMeHsTH CKalIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJIsi HAXOXKEHUS JJIUH U yTJIOB.

— Tlonp30BaThCcsi METOJOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEIICHUH F€OMETPUUECKHX U
MPaKTUYECKHUX 3a]1ad.

— Bnaners NOHATHSMHU NMPABUIBHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPY>KHOCTH, IJTUHBI AYTH
OKPY>KHOCTH ¥ PaJIMaHHON MEpPHI yIiia, YMETh BBIUYUCIATH TIJIOMIAIh KPyra U €ro 4acTei.

— IIpuMeHsTh MOTyYEHHbIE YMEHHS B MPAKTUUYECKUX 3a/1a4ax.

— Haxoaute ocu (WM TEHTPHI) CUMMETpUH (HUTYp, TPUMEHSTH JBMXKCHHS IIOCKOCTH B MPOCTEHIIMX
CIIyJasix.

— TlpuMeHsTh MOTyYeHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTH MaTEeMaTHYECKHUE MOJICTH JIJIs 3a7adpeanbHOM
JKU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBHIYUCICHUS C MPUMEHEHUEM TOJ00US U TPUTOHOMETPUUECKUX
GyHKIMH (1T07163y5Ch, T1€ HEOOXOANMO, KABKYIATOPOM).
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Paznen 1. Tpuronomerpusi. Teopembl

KOCHHYCOB U CHHYCOB. PellleHue TpeyrojibHUKOB.

1.1. |Onpenernenue Tpl/lFOHO—2 -OOpMyYITHPOBATEH OMPEICTICHUS] TPUTOHOMETPUIECCKUX (DYHKIHIAY CTHBINH OIpoc https://\_/vww.vaklass.ru/p/q
MeTpuueckux  QyHKIHA TYIBIX ¥ OPSAMBIX YIJIOB.; eometria/9- )
yrios ot 0° mo 180°. klass/sootnoshenu_aj

1.2. |Kocunyc n cumyc Hp;{_Z -BoiBouThH TEOPeMy KOCHHYCOB H TEOpEMy CHHYCOB (¢ pamuy-[[TucbMeHHBIN anelgz?ﬁt'rsg;%?zm:'
MOTO 1 TYIIOrO yIiIa. COM OIHMCAHHON OKPY)KHOCTH).; orpoc kaliarmnoe-proizvedeni -

1.3. [Teopema KOCI/IHyCO]Z -BeiBouThH TEOPEMy KOCHHYCOB H TEOpEMY CHHYCOB (c panuy-{TectupoBanue  [9222/sootnosheniia-
(O606ménHas), TeopeM COM OTHCAHHOI OKPYKHOCTH). mezhdu-storonami-i-
CMHYcOB (C  pamuyco uglami-treugolnika-
OIMCAHHON OKPYKHOCTH 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |Haxoxmenme [IHH cTo-2 -PemiaTh TpeyronbHUKY. ; Onpoc nohttps://resh.edu.ru/subject/l
POH M BCIMYMH YIVIOB Pemmath mpakTHuecKue 3a1a4u, CBOISIIUECS K HAXOXKICHUIO MHIHBUAyaTbHBIM |£5S0n/2040/main/
TPEYrOIbHIKOB. Pa3IMYHBIX SJIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKaM

1.5. |[®opmyna mromanu Tpe—2 -OopMyIIHPOBATh OIMpPEACICHUS TPUTOHOMETPUIECKUX (DYHKITUH|Y CTHBIH Ompoc https://sk\(smart.ru/art_icles/
YroJIbHUKAa 4epe3  JBe] TYTIBIX M IPSMBIX YTJIOB.; mathematic/Kak-nayti-
CTOPOHBI M yToJl MEXKIY| -BBIBOIUTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paaumy- ploshchad'- _

M COM OIMCAHHOM OKPYXHOCTH).; pryamougol'nika

1.6. |[@opmyna miOmAANA qe2 -Pemare TpeyronbHuKy.; [T1ChMEHHBIIH https://V\_/WW.resolventa.ru/
THIPEXYTOIBHIKA — depes Pemath npakTuueckue 3a1a4um, CBOISIINECS orpoc spr/planimetry/sqf.htm
ero JMaroHatM M yrom K HAXOXKJICHHUIO PA3IMYHBIX JICMEHTOB TPEYTOJIbHUKAX. ;

MEKTy HUMH.

1.7. |[Ipaktuaeckoe 3 -Pemiath npakTHYeCKUe 321241, CBOASIIUECS TectupoBanue  |https://www.resolventa.ru/
[IpHMEHEHIE K HaXOXJICHUIO PA3INYHBIX JIEMEHTOB TPEYTOJILHUKAX. | spr/planimetry/sqf.htm
ITOKa3aHHBIX TEOPEM
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Paznen 2. [IpeodpazoBanne nonodus. Merpuieckue COOTHOIIEHHS B OKPYKHOCTH

2.1. [[Toustue N -OcBanBaTh MOHATHE MPEOOPA3OBAHMUS TOJOOHS; Vcrueiii onpoc  |https://infourok.ru/prezent
peoOpa3oBaHuN aciva-po-_qeometrii-na—

1o 100wt temu-proizvedeniya-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

2.2. |CooTBETCTBEHHBIE 2 -HccnenoBars OTHOIIEHHME JIMHEWHBIX 371€MEHTOB (puryp[llucbMeHHbli otrezkov-hord-i-sekuschih-
HIIEMEHTBI MOT06GHBIX] [py IpeoOpa3oBaHUHK IIOJ00MS. ; onpoc 2896250.html
buryp. -Haxoauts npumepsl momoOusi B OKpYXKAIOWIEH IeHCTBHA

TE€JIBbHOCTH. ;

2.3. [Teopema o Hp0H3Beﬂe_2 -BrIBOAUTH METpUUECKHE COOTHOLIECHUS MEXAY OTpe3kamu|lecTupoBaHue htt_ps://infourok.ru_/_prezent
HIM OTPE3KOB XOPJ, TEO- XOpH, CEeKYIIUX U KacaTeJIbHBIX C HUCIOJIb30BaHUEM BITHMCAH- acwa—po—geometrll—na—
beMa 0 MpOM3BEICHHH me %TJIOB u HOI[O6HLI()3( Tp.CYTOJIBHI/IKOB. OcBauBath MOHATHE :)et?;g[(?)r\(/)—ﬁ(\)/fgﬁll:il;schih—
OTpE3KOB CEKYIIHX, TEO- peoOpa3zoBaHus OI00US.; } 5896250 hirm
peMa O Kpampate Kaca- -UccnenoBars OTHOLICHWE JMHEHHBIX 3JEMEHTOB (UTYD httos //interneturok.ru/less
R~ [pu IpeoOpa3oBaHNU MOA00HS.; on/aeometry/9-

-BeIBOIUTH METpUUECKHE COOTHOIICHHS MEXKIY OTPE3KaMU kIasgs/itoqov)oe—povtorenie—
XOpJ, CEKYIUIUX M KacaTeJIbHbIX C MCIOJIb30BAaHUEM BIIMCAH- kursa-geometrii-za-79-
HbIX YI'JIOB U M0 T0OHBIX TPECYIrOJIbHUKOB.; klassy/tochka-vnutri-i-vne-

Pemate reomerpuueckue 3anauyd U 3aqayd U3 peajbHOR okruzhnosti
PKU3HU C MCIIOJIb30BAaHUEM M1OJOOHBIX TPEYTOJIbHUKOB. ;

2.4. [[pumenenue B pemeHHH3 -Pemate reomerpuueckue 3amaud M 3aladd U3 peanabHoii|Omnpoc 10
reoOMETPUYECKHX 3a/1a4 PKU3HH C UCTIOJIB30BAHUEM MOIOOHBIX TPEYTOJIHLHUKOB.; KapTodKaMm

Mtoro mo pa3neny 10

Paznen 3. Bektopsl

3.1. |OnpeneneHue BEKTOPOB,2 -Hcrnonb30BaTh BEKTOPHI KaK HAIlpaBJCHHBIC OTPE3KH, MC-YCTHBIH onpoc  [https://www.yaklass.ru/p/g
CIIO)KEHHE M Pa3sHOCTh CIIeZI0BaTh T€OMETPHUYECKH (IIepeMeIleHre) U HU3HIECKUit eometria/10-klass/vektory-
BEKTOPOB,  YMHOYKEHHE] (CHJIa) CMBICTIBI BEKTOPOB. v—prostrar_lstve—deistviia—s—
BEeKTOpa Ha YUCIIO. \vektorami-

3.2. |Dusuueckuidi M reomer-2 -Mcnonb30BaTh BEKTOPHI KaK HANpaBJIEHHBIE OTPE3KH, HC-[IMcbMeHHbIN zzz?frfgsliiei(-jserlﬁn;f:\l/-ektora—
[PUHECKUI CMBICIT BEKTO- CJIeZIOBaTh F€OMETpUYECKHi (mepemelnienne) 1 (pu3nyeckuifonpoc V—prostranstve\—/9286
[POB. (cuna) CMBICIIBI BEKTOPOB.;

-3HaTh ONpeNereHUs CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHUSI BEKTOpa Ha YMCIO, MCCIeA0BaTh T'€OMETPUUYECKUN U
(bu3MYECKUN CMBICIBI ATHX OTEpaIuil.;

3.3. |Pasnoxenue BekTOpa TMO[2 -Pemiate reomMeTpHueCKHE 3a7aud C HMCIIOJIb30BaHMEM BeK-{lectuposanue  [https://resh.edu.ru/subject/|
JIByM HEKOJUTHHEAPHBIM| TOPOB.; esson/3038/main/
BEKTOpaM.

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

3.5. [CkamsipHoe mpowu3speme-1 -Haxoguth ckamspHOe MpoW3BeJACHNUE BEKTOPOB, €T0 MPUMEHE-|Y CTHBIH OIpoc eometria/9- .

HIlC BEKTOPOB, €ro IMpH- HIC 11 HAXOXKICHUS IJIMH U YIJIOB. Klass/sootnosheniia-
MeHeHe Ut HAXOvKe- mezhd_u-storona_ml-l-
H1 JIJIMH 1 YTJIOB. UQIa.mI-trEUQOI.nIka- -

3.6. |Pemenue 3amau ¢ momo-|1 - Pemars 3aa4y ¢ HOMOIIBIO BEKTOPOB. [I1CEMEHHBIHI ;E?S;Egﬁ;g:vedem -

[1I1bFO BEKTOPOB orpoc
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3.7. [[IpumeHeHue BeKTOPOB(L -IIpuMeHATH BEKTOPHI [T PEIICHUS 3aad KUHEMAaTHKu U Me-[TectupoBanme  [proizvedenie-vektorov-
711 pellieHUsl 3a7ay Ku- XaHUKH svoistva-9526
HEMATHKU U MEXAHUKH https://znanio.ru/pub/317
KonTponbHas paboTa 1
toro no pazueny: 12
Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH
4.1. |lekapToBbl KOOpAMHATHI(L -OcBauBaTh MOHATHE MPSIMOYTOJIBHOM CUCTEMBI KOOpAMHAT,|Y cTHBIH onpoc  |https://infourok.ru/konspe
TOYEK Ha IIJIOCKOCTH. IEKapPTOBBIX KOOPAMHAT TOYKH. ; kt-uqu_a-uqlovoi- _
4.2.  [VpaBHeHHe IpsAMOit 1 -BBIBOJMTE YPaBHEHHE HPAMOI K OKPYKHOCTH.; [TrichMEHHBIH koefficient-pryamoj-s-
orpoc podgo
4.3.  |Yrnosoit koadpdunment,|l -BoiensaTe moHBIA KBaapar IS HaXOXICHHs IEHTpa u[lecTupoBaHue https://www.yaklass.ru/p/g
TaHT'eHC YyIJla HaKJIOHA,| pazryca OKpYXXHOCTH 110 €€ YPaBHEHHIO. eometria/9-klass/metod-
mapaaienbHble W IIep- koordinat-9_887/uravr_1enie-
MeHauKyIspHbBIE  TIpsA okruzhnosti-uravnenie-
\ibie priamoi-12247/re-
bbd7dd94-cd7b-473e-
4.4. |[YpaBHEHHE OKPYKHOCTH. (1 -BBIBOIUTH YypaBHEHUE OKPYKHOCTH.; Onpoc 0l426-96cch9c0efa3
KapTOYKaM
4.5.  [Haxoxnenne koopaunat|l -Pemate 3aaun Ha HAXOXKAEHHE TOYCK IEPECEUEHHS IpPsi-|Y CTHBIA O1poc
[TOYCK nepeceqeljm MBIX U OKPY>KHOCTEH C IOMOILBIO METO1a KOOPJIMHAT.;
OKPY>XHOCTHU U MPSAMOU
4.6. [Meron koopaunar mpu(l -Pemate 3a1aun Ha HaXOXIAEHUE TOYEK INepecedeHus nps-lIncbMeHHbIH https://resh.edu.ru/subject/
[PCIICHUU Tre€OMETPHUYIC MBIX U Opr>KHOCT€fI C IMMOMOIIBIO METO/IA KOOPJNHAT.; OIIPOC lesson/2508/main/
CKHMX 3a/1a4
4.7. [Mcnombp3oBanue MeTona2 -Pemmats 3amaun Ha HaxOXXAEHUE TOUEK IepecedeHus mps-Tectuposanme  |https://resh.edu.ru/subject/
KOOpAMHAT B IPAKTHYC- MBIX U OKPYKHOCTEH € IIOMOIIBIO METO/IA KOOPAUHAT.; lesson/2508/main/
CKHMX 3aj1a4ax
Toro o pasueiny: ¢
Pazgen 5. [lpaBuiibHble MHOTOYTOJbHUKH. JIIMHA OKPY/KHOCTH M IJIOMIAAL KPyra. Berauciienue miomanei
5.1. [[IpaBWbHBIE Mroro-1 -OopMynupoBaTh OMpeseNieHne MPaBUIbHBIX MHOTOYT0Jb-Onpoc HOhttDSZ//WWW.VaklaS_':‘..ru/D/q
YTOJBHUKH, BBIYUCIICHHUE] HUKOB, HAXOJAUTh UX DJIEMEHTHI. ; MHJIWBHU1yaJIbHBIM eometrla/9-_k_lass/dllna-
X JIEMEHTOB. -ITosib30BaThCs TIOHATHEM JUTMHBI OKPYKHOCTH, BBEIEHHBIM[KAPTOIKAM okruzhnosti-i-ploshchad-
C TIOMOILBIO TPABUIILHBIX kruga-9241/pravilnye-
5.2, [Uucio 1 -OopMynHupoBaTh OMpeeNieHne MPABUIBHBIX MHOTOYTOJb-|Y CTHBIN ONPOC mnogougolniki-9246/re-
£ p - u  JuHa 983bb30f-8304-4d02-
OKPY’KHOCTH. HUKOB, HAXOJAWTh MX 3JIEMEHTHL.; ) 2739-40bb351cb45d
-ITonp30BaTHCS MOHATHEM JUTUHBI OKPYKHOCTH, BBEJIEHHBIM
C TOMOIIIBIO TIPABMIIHHBIX
5.3. |[lnuna nyruft -OopmynupoBaTh ONpeeNeHne MPaBUIbHBIX MHOTOYTOlb-{[IMCbMEHHBIN httDS://vaW.vaklaS_s..ru/D/Q
OKPY>KHOCTH. HUKOB, HAXOJAWTh MX 3JIEMEHTHL.; onpoc eometria/9-klass/dlina-
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
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-ITonp30BaThCS MOHITHEM AJIMHBI OKPY>KHOCTH, BBeIIéHHLIM
C TTIOMOIIBIO ITPABUJIBHBIX

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

5.4. |Pagmannas mepa yra. L -DopmyarpoBaTh OMpE/CICHHE MPABUIBHBIX MHOTOYIOJb- I ecTupoBanue EkrUZhgrf;z/-pI%%htfh?S?:
. ruga- re-80ba7b3a-
HIKOB, HAXOUTh UX DJICMEHTBHI.
-HOH’LBOBaTbCSI MOHSATHEM I[JII/I,HBI OKPY)KHOCTH, BBEIEHHBIM| £82¢-4090-b115-
PYHOCTHL, ed6027b17826
C MOMOIIHIO MPABUIIBHBIX
5.5. [|[lnomams kpyra u eroll -DopMyHpOBaTh OMpEeNieHHEe MPABUIBHBIX MHOTOYT0Jb-Onpoc nolhttps://www.yaklass.ru/p/g
BIEMEHTOB (ceKTopa U HIKOB, HAXOUTh UX JJICMEHTHI. ; i BH Ly abHBIM [eometria/9-klass/dlina-
CEerMeHTa). -[lonp30BaThCS MOHATHEM AJIMHBI OKPYKHOCTH, BBEIEHHBIM{KAPTOIKAM okruzhnosti-i-ploshchad-
C TOMOLIBIO IPABUJIbHBIX kruga-9241/dlina-
= okruzhnosti-ploshchad-
5.6. [Bbrumcienme Tmomaneii? -OOpMyITUPOBATH ONPEICICHNUE MPABUILHBIX MHOTOYTOJIb-|Y CTHBIH OIpOC

dburyp BKJTFOYAIOIIHX|

HHUKOB, HAXOJUTHh UX 3JICMCHTHI.,

kruga-9494/re-80ba7b3a-

e82¢-4b90-b115-

DIEMEHTHI KPyTa. -[Tonp30BaThCS MOHATHEM JJTMHBI OKPYKHOCTH, BBEIEHHBIM d6027b17826
C MOMOIIBIO MTPABUIIBHBIX
Ttoro mo pazneny: 8 1 [ceMeHHBIH
onpoc
Paznen 6. JIBHIKeHHS TUIOCKOCTH
6.1. [[Tomste o BrKeHuult -Pa3buparh npuMephl, WUTIOCTPUPYIOIIHE TTOHITHS IBHKe-Onpoc nohttps://www.yaklass.ru/
[IOCKOCTH HUS, [ICHTPOB U OCEH CUMMETPHH.; MHIMBUIYallbHBIM |p/geometria/9-
-OOopMyITUPOBATEH OMpPEIe/ICHHs MapalIeIbHOTO MepeHoca,[KapToIkaM klass/dvizhenie-
[OBOPOTA U OCEBO CHMMETPHH.; 10434/poniatie-
6.2. [[apamtenshslii nepenoc,t -BBIBOIUTH MX CBOMCTBA, HAXOAUTH HEMOABUKHBIE TOUKH.; |YcTHbid onpoc  [dvizheniia-simmetriia-

[I0BOPOT ¥ CUMMETPHS HaxoauTh HEHTPBI M OCH CUMMETPHI TPOCTEUIINX HUTYP 10437/re-150d4afe-
9334-462c-abe7-
22a9h9b43f10

6.3. |Ocu u LeHTpBIt -[IpuMeHsATh MapayuIeTbHBINH MEPEHOC U CUMMETPHUIO MpH|lIMcChMeHHbIH https://infourok.ru/urok-

CUMMETpHH PELICHUH T€OMETPUIECKUX 3a/1a4 (pa30ouparh MpuMeps).;  [ONpOC po-matematike-dlya-

6.4. [[Ipocreitmmue HpI/IMeHe—2 -Mcnonb3oBaTh JUIsl MOCTPOCHUSI U MCcleAoBaHUN I po-TecTuposanue k|aSS&-Dl'aVi|_ni?-

HUsl B PEIICHUH 3314 BEIC PECYPCHL.; mnogougolniki-
reshenie-zadach-
1178089.html

Toro no pazneny: 6
Pa3nen 7. [loBTOpeHue, 00001IeHUEe, CUCTEMATU3ALMSI 3HAHUI
7.1. |[loBTOpeHHE OCHOBHBIX -OnepupoBaTh MOHATHAME: (GHUrypa, TOYKa, MpsiMasi, yroir,[Onpoc nohttps://interneturok.ru/less
MOHATUU U METOJIOB KYp- MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN W PAaBHOCTOPOHHUHN Tpe-MHANBHIYaIbHBIM MQ_M )
YTOJIbHUKH, TPSMOYTOJbHBIA TPEYrONbHUK, MeauaHa, Ouc-Kaproikam klass/itogovoe-povtorenie-

COB 7—9 KJIACCOB,

00001lIEHNE U CHUCTEMa-

TH3aInst 3HAaHWH.

CEKTpUca M BbICOTA TPEYroJIbHUKA, MapajljiesorpaMm, pomo,
MpPSMOYTOJIBHUK, KBajpaT, Tpamelus; OKPYKHOCTb, Kaca-

kursa-algebry-9go-

klassa/povtorenie-i-
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

mara

Tema ypoka

No  |TUTaH baxT

IloBTOpenue — 4 yaca

1. [Toro0HBIE TPEYTONBHUKH

2. YersipexyroabHukH. [1nomann reomerprueckux uryp
3. Brincannele, onucaHHbIe U EHTPAJILHBIC YTIIbI

4 Juaznocmuueckas konmpoavnaa paboma

Tpuronomerpus. TeopemMbl KOCMHYCOB U CHHYCOB. PelnieHue TpeyrojibHuKoB — 16 yacon

0. Ornpesenienne TpuroHoMeTpudecknx GyHkimii yrinos ot 0° mo 180°

6. Onpenenenue TpuroHoMeTpudecknx GyHKui yriios ot 0° qo 180°

7. Kocunyc v cuHyc npsiMoro u Tyrnoro yria

8. KocuHyc 1 cuHyc npsiMOro u TyInoro yria

0. TeopeMa KOCUHYCOB

10. Teopema cuHYCOB (C palyCOM OMUCAHHONW OKPYKHOCTH)

11. Haxoxaenue IiauH CTOPOH TPEYroJabHUKOB

12. Haxosx/1eHrne BeJIMYiH YTIIOB TPEYTOJIbHIKOB

13. dopmyna IIIOIAd TPEYTrOIbHUKA YePe3 ABE CTOPOHBI U YTOI MEXKIY)
HAMH

14. 3azaun Ha BBIYHMCIICHHE IUIONIAIA TPEYTOJIbHUKA

15. dopmyna MIOMAaN YEeThIPEXYTObHUKA Yepe3 ero JUaroHaaul U yrody
MEXy HUMH

16. 3afaun Ha BBIYKMCIICHUE TUIOMIAIN YETHIPEXYTOJIbHUKA

17. Pemenne TpeyrojisHUKOB

18. Pemienue TpeyroiabrHUKOB

19. IToTrOpenue no reme « TpUroHOMETPHUSI

20. Konmponvnas pabomaNel no meme « Tpuconomempus

IIpeoOpa3oBanue nogo6usi. Merpuueckne COOTHOIIEHHUsI B OKPYKHOCTH — 10 yacoB

21. [TonsiTHe 0 Mpeobpa3oBaHUM NO100MS

22. I'omoterus. IlogoOue B xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI00HBIX (HUTYD

24. [lepumeTps! 1 nTomaay Nog00HBIX GUTYD

25. Teopema 0 MPOU3BEIEHUN OTPE3KOB XOPJ

26. Teopema 0 NPOU3BEICHUH OTPE3KOB CEKYIINX

27. Teopema 0 KkBagpare KacaTeJIbHOU

28. [IpuMeHeHre B pellieHH TreOMETPUUECKHX 3a/1a4

29. [ToBTopenue no Teme «IIpeobpazoBanue mogodOus. MeTpruueckue co-
OTHOIIICHUSI B OKPYKHOCTIDY

30. Konmpononaa paooma Ne2 no meme «llpeodpazosanue noooous.

Mempuuecxue COOMHOWICHUA 6 OKDYIHCHOCMU))

BekTopsl — 12 yacoB

31. OnpeneneHre BEKTOPOB

32. CroxxeHue u pa3HOCTh BEKTOPOB

33. YMHOKEHHE BEKTOpA HA YUCIIO

34. DU3NYECKUN U TEOMETPUYECKUN CMBICI BEKTOPOB

35. Paznoxenue BeKTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

36. Paznoxenue BeKTopa 1o ABYM HEKOJJIMHEAPHBIM BEKTOPAM

37. KoopauHnatsl BekTOpa

38. CBsi3p MEXKIy KOOpPJAMHATAMH BEKTOpAa M KOOpAMHATAMHU €ro Haudaja |
KOHLIA

39. CkansipHOe TpOU3BEICHUE BEKTOPOB




40.

Pemenne 3a1a4 ¢ HOMOIIBIO BCKTOPOB

41,

HpI/IMeHeHI/Ie BCKTOPOB IJIs1 pCHICHUSA 3a/1a4 KHHCMATUKHU U MCXaHUKU

42.

Konumponvnasa paboma Ne3 no meme «Bexmopuvr»

JexapToBbI KOOPAMHATHI HA MJIOCKOCTH — 9 yacoB

43. JlexkapTOBBI KOOPAMHATHI TOUYECK HA TUIOCKOCTH

44, YpaBHEeHUE NPSIMOU

45. VrinoBo# k03¢hPUIIMEeHT, TAHTCHC yTJIa HAKJIOHA, TTapaJUIe/IbHbIC U
[MePIICHANKYJISIPHBIC TIPSIMBIS

46. YpaBHEHHE OKPY>KHOCTH

A7, HaxoxaeHnrne KoopJIMHAT TOYEK NEPECeUeHUs OKPY>KHOCTH M TIPSIMOH

48. MeToa KOOpAWHAT MPU PEHICHUH T€OMETPHUYECKUX 3a1a4

49, Hcnonp30BaHre METOAa KOOPAMHAT B MPAKTUYSCKUX 3aJ1adax

50. MeTtoJ1 KOOpAWHAT B MPAKTHUECKUX 3a/1adax

ol. Konmponvnaa paooma Ned no meme «/Jexapmoevt Koopounamol Ha

rnJiocKkocmu))

IlpaBujbHbIe MHOTOYT0JbHUKH. JIMHA OKPYKHOCTH M IJIOINAAL KPyra. Bolunciaenue miomaaei — 8 yacon

52. [IpaBuibHBIE MHOTOYTOJIBHUKH, BEIYHCIICHUE WX JIEMEHTOB

53. Yucio m v JuTMHA OKPY)KHOCTH

o4. JnHa nyru OKpy>KHOCTH

55, Paguannas mepa yria

56. Iliromane kpyra

57. [Inomanaes cexTopa U cerMeHTa

58. [Inomaau ¢uryp, BKIIIOYAIOMIKMX SJIEMEHTHI KpyTa.

59. Koumponvnaa padooma Ne5 no meme «IlIpasunvnvie MHO20Y201bHUKU.

Viiuna okpyscnocmu u naiowads kpyea. Betuucnenue naowaoeiny

JIBUKeHNsI IJIOCKOCTH — 6 4acoB

60.

IToHsATHE O ABMIKEHUU MJIIOCKOCTHU

61. [MapamnensHbIN IEpEHOC

62. IToBopoT u cummeTpus

63. OcH ¥ IEHTPBI CHMMETPUHN

64. [Ipocreiinmne npuMeHEHNs B pEIIEHUN 3a/1a4

65 Hmozoeas ammecmayus. Konmponvnas paboma Neb
IloBTOpenne — 3 yaca

66. ITo100HBIE TPEYTONBHUKH

67. YetsipexyronbHuky. [1nomany reomerpuueckux Guryp

68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI U151 YYEHUKA

Bri6epute yueOHbIe MaTepuaibl
Beenure cBoil BapuaHr:
METOJJNUYECKUE MATEPHUAJIBI JIJISA YYUTEJIA

Bsenure nanaeie
MU PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anextpoHHas mkomna. https://resh.edu.ru/
«Yuaun.py» — https://uchi.ru/

«Annexc. Yueouux» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

dokcdopn https://foxford.ru/about

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

«Mapkermieiic 00pa3oBaTeJIbHbIX YCIYI»

«Aupekcy, «1C», «Yun.py», «Ckaitenr», «Koasapc»,
n3natenbetBo «IIpocBemenue» n apyrue. https://elducation.ru/
«UuaTepueTYpox» —. https://interneturok.ru/
Oo0pazoBarenbHas miardgopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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