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IHOACHUTEJIBHAA 3AIIMCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas nporpamma o yuebnomy kypcy "['eomerpus” s oOyqaronmxcst 9 kiaaccoB pazpaboTaHa Ha OCHOBE
®denepalibHOTO rOCYAaPCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHusl ¢ Y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHHMIA, TPEIBABISIEMBIX K MATEMAaTHICCKOMY O0Pa30BaHUIO, U TPAIUIIUH
poccuiickoro o0pa3zoBaHusi, KOTOpbIe 00ECIIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMHU, COCTaBIISIIO-
[IMMHU OCHOBY JUIsl HEIPEPBIBHOTO 00pa30BaHUs M CAMOPA3BUTHSA, @ TAKXKE LIEJIOCTHOCTh OOLIEKYIBTYpHOTO,
JUYHOCTHOTO U TIO3HABATEIBLHOTO pa3BUTUs 00ydaromuxcs. B nporpamme yurensl ujaeu u nonoxenus Kon-
[ENIUU Pa3BUTHs MaTeMaTH4eckoro oopa3oBanus B Poccuiickoit @enepanuu. B snoxy mudposoii Tpancdop-
Manuu Bcex cep uenoBeYeCKO e TeNbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 6a30BOI MaTeMaTUYeCKON MOJATOTOBKU. YIKE B IIIKOJIE MAaTEMATUKA CIIY>KUT OMOPHBIM MPEIMETOM JIJIst
M3YYEHUS CMEXHBIX IMCHUIUIMH, a IIOCJIE UIKOJIbI pealbHON HEOOXOAMMOCThIO CTAHOBUTCS HETIPEPHIBHOE 00-
pa3oBaHue, 4TO TpeOyeT MOIHOICHHON 6a30BOi 001Ie00pa30BaTEIHbHON MOTOTOBKH, B TOM YHCIIE M MaTeMa-
TUYECKOMU.

310 00yCIOBICHO TEM, UTO B HAILIM JIHU PACTET YUCIIO MPO(ECcCcHii, CBA3aHHBIX C HEMOCPEACTBEHHBIM IIPUMEHE-
HUEM MaTeMaTUKH: U B cepe IKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMUYECKUX O0JIACTAX, U 1aXKe B TyMaHUTAp-
HBIX cepax. Takum 00pazom, KpyT IIKOJIEHUKOB, JUISI KOTOPBIX MaTeMAaTHKAa MOXKET CTaTh 3HAYHMBIM TIpeMe-
TOM, PaCIIUPSAETCS.

[IpakTrueckast Moje3HOCTh MaTEMATUKU O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBISAIOTCS (PyH/IaMEHTaIbHbIE
CTPYKTYpPHBI HAIIETO MUpPA: POCTPAHCTBEHHBIE (JOPMBI U KOTUYECTBEHHBIE OTHOLIECHUS OT MPOCTEUIINX, YCBaA-
MBAaEMbIX B HEMOCPEJICTBEHHOM OIIBITE, /IO IOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJI PA3BUTHUS HAYUYHBIX U
MPUKJIATHBIX UAeH. be3 KOHKPETHBIX MaTeMaTUUYECKUX 3HAHUMU 3aTPyITHEHO TOHUMaHUE IPUHIIUIIOB YCTPOM-
CTBa U HUCII0JIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALINS Pa3HOOOPA3HON COLMAIbHOM,
HKOHOMMYECKOM, MONUTHYECKOU nH(popManuu, ManodPPeKTHBHA TOBCETHEBHAS TPAKTHUYECKAS ESTEIIb-
HOCTh. Ka)X71oMy 4elloBEeKYy B CBOEH JKM3HU MPUXOIUTCS BBITIOJIHSITH PACYETHI U COCTABJIAThH AITOPUTMBI, HAXO-
JIUTHh U IPUMEHSTHh (POPMYIIbI, BIaETh MPAKTUYECKUMU IPUEMaMU T€OMETPUUYECKUX U3MEPEHUN U MOCTpoe-
HUH, YUTaTh HHPOPMAIIHIO, IPEJICTABICHHYIO B BHJIC TAOIUII, TUarpamMM U rpa(uKoB, )KUTh B YCIOBHSX He-
onpeAeNnéHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydaiHbIX COOBITHIA.

OnHOBpPEMEHHO C pacHIMpeHueM cep NPUMEHEHNs MaTEMaTUKU B COBPEMEHHOM 00111eCTBE BCE OoJiee Bax-
HBIM CTaHOBHUTCSI MaTEMAaTUUYECKUM CTUIIb MBIIICHHUS, IPOSIBISIOLIUNCS B ONIPEACIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mporecce n3ydeHuss MaTeMaTUKU B apceHall MPUEMOB M METO/I0B MBIIIUICHUS YEJIOBEKa ECTECTBEHHBIM
00pa3oM BKIIFOYAIOTCS MHIYKIIUS U JeAYKIIHs, 00001eHNe U KOHKPETU3allus, aHallu3 U CUHTE3, Kiaccuurka-
LU ¥ cUcTeMaTu3alus, abcrparupoBanye u aHanorus. OObeKTbl MaTEMAaTHYECKUX YMO3aKIIOUeHHH, TpaBuiia
WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUI, CIOCOOCTBYIOT BHIPAOOTKE YMEHHUS
(dbopMynpoBaTh, 00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIIICHUE.
Benymas ponb npuHaAneKUT MaTeMaTHKE U B (JOPMUPOBAHUHU aITOPUTMUIECKONH KOMIIOHEHTHI MBIIUICHHS U
BOCIIUTAaHUM YMEHUH JIEMUCTBOBATH MO 33a/IaHHBIM aJITOPUTMAaM, COBEPIIICHCTBOBATH U3BECTHBIE U KOHCTPYHPO-
BaTh HOBBIE. B mporiecce penieHus 3a1a4 — OCHOBOW yueOHOM JAEITeTbHOCTH Ha YPOKaX MaTeMaTUKU — pa3-
BHUBAIOTCS TAK)K€ TBOPUECKAS U MPUKIIATHAS CTOPOHBI MBIIIUICHHUS.

OOyueHnne MaTeMaTHKE AaET BO3MOKHOCTh Pa3BUBATh Y 00yUaIOUINXCsS TOUHYIO, PAIMOHATLHYIO U HH(pOpMa-
THUBHYIO pe4b, yMEHHE OTOMpaTh Haubosee MOIXO/SAIINE A3bIKOBbIE, CAMBOJIMYECKHE, IpahuuecKue cpeacTBa
JUTSI BBIPQXKEHUS CY>KI€HUM U HATJISIAHOTO UX MPEICTABICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM 00111e# KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111ee 3HAKOMCTBO C
METOJaMH MO3HaHUs AEUCTBUTEIHLHOCTH, TPEACTABICHHUE O MPEIMETE U METOJIaX MAaTEMAaTHUKU, UX OTIIMUUNA OT
METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHHS MaTEMaTHUKH JIJIS pe-
IICHHs] HAYYHBIX U IPUKIIATHBIX 337a4. Takum 00pa3oM, MaTeMaTu4eckoe 00pa3oBaHnue BHOCUT CBOM BKJIAJl B
dhopmupoBaHHe OOIIECH KyIbTYphl YeJIOBEKa.

N3ydyeHne MaTeMaTHKH TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHHIO KPacOThl U
U3SIIECTBA MATEMAaTUYECKUX PACCYKJIEHUHN, BOCIIPUATHIO T€OMETPUUECKHUX (OPM, YCBOCHUIO UJIEU CUMMET-
pumn.

HEJAU U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuKy y>e 3aTeM YUUTh HaJ0, YTO OHA YM B MOPSAOK IPUBOAUTY, — MUCAJ BEIUKUNA PYCCKUN yue-
HbIit Muxaun BacunseBud JIomoHOCOB. M B 3TOM COCTOUT O1HA U3 ABYX €€ 00yUeHUsI TEOMETPUH KaK CO-
CTaBHOM 4aCTU MAaTEMATHKHU B IIKOJIE. DTOM 1IeJI1 COOTBETCTBYET JOKa3aTelIbHasl JIMHUS MPEToJaBaHus reo-
Metpuu. Crenys npeacTaBlIeHHON paboyeil mporpaMMe, HaUMHAs C CEIbMOT0 KJlacca Ha ypoKax reOMeTpuu



00yYaroIUICs YIUTCs IPOBOAUTH JI0Ka3aTeNbHbIC PACCYXKICHHS, CTPOUTD JIOTHYECKHE YMO3AKITIOUEHUS, 10-
Ka3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTHh KOHTPIPUMEPBI K JIO)KHBIM, TPOBOJIUTH PACCYKIAEHUS OT «IIPO-
TUBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB, POPMYIUPOBATH OOpATHBIC YTBEPKICHUS. Y UEHUK, OBJIa IEB-
LM UCKYCCTBOM paccy>KaaTh, OyJeT MPUMEHSTh €r0 U B OKPYXKaIOUIeH JKU3HU.

Kaxk nucan reomerp u nenaror Urops @enoposuy Llapeiru, «ItoapsMu, NIOHUMAKOLIMMU, YTO TAKOE 10Ka3a-
TEJIbCTBO, TPYAHO U JaXKe HEBO3MOXXHO MAHUITYJIUPOBaTh». M B 3TOM COCTOUT BaKHOE BOCIIUTATENBHOE 3HA-
YEHUE U3Y4YCHUS T€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTeMaTU4YeCKO 1Koe. Bmecre ¢ TeM aB-
TOPBI IPOTPAMMBI PEAOCTEPETAIOT YUUTENS OT U3IUIIHEro popMann3mMa, OCOOEHHO B OTHOLICHUH Havyall U
OCHOBaHM# reomeTpun. @panny3ckuid MmareMatuk JKan J[beJOHHE 110 ITOMY IMOBOAY BbICKa3aycs Tak: «HTto
KacaeTcsl IeTUKAaTHOM MPoOIeMbl BBEACHHS «aKCHOM», TO MHE Ka)eTCsl, YTO Ha MEePBbIX MOpax HYKHO BO-
o01ie n3deraTb MPOU3HOCUTH caMo 3TO clloBO. C Ipyroii ke CTOPOHBI, HE CIEAYET YIIyCKaTh HU OJJHON BO3-
MO>KHOCTH JIaBaTh IPUMEPHI JJOTMUECKUX 3aKIIOUEHUI, KOTOpbIe Ky/a B O0JIbIIEH Mepe, YeM HIes aKCHOM,
SIBJISIFOTCS. UICTUHHBIMU U €IMHCTBEHHBIMH JBUTATEISIMU MAaTEMATUYECKOTO MBIIILICHHUSI.

BTtopoii nenbro n3ydeHus reoOMETpHUH SBISETCS UCIIOIb30BAHNUE €€ KAK MHCTPYMEHTA [IPU PEIICHUH KaK Marte-
MaTHUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCSl B peaJIbHOM skU3HU. OKOHUMBILINN KypC T€OMETPUU
IIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYIO (DUTypy, OMKCATh CJIOBAMU JaHHBIN dep-
TEX WIM PUCYHOK, HAUTH IJIOUIA](b 3€MEJIbHOTO y4acTKa, PACCUUTATh HEOOXOJUMYIO IITHHY ONTOBOJIOKOH-
HOTO Kabess uiu TpedyeMble pa3Mephl rapaxka JIjs aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOPAsi, BHIUUCIIH-
TEJIbHAs JIMHUS B U3yYEHUN F€OMETPUH B IIKOJE. JJaHHAsl MpaKTUYeCKas JIMHUSA SBIIAETCS HE MEHEE BAXKHOM,
yem niepBasi. Emé [lnaton npeanuceiBan, 4to0sl «rpaxkaane [IpekpacHoro ropojia H1 B KOEM ciydae He
OCTaBJISUIM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JJakKe M0OO0YHOE €€ MPUMEHEHHE — B BOEHHOM /JI€JIE Jla, BIIPOYEM,
Y BO BCEX HayKax — JJIs JIYYILEro X YCBOCHHUS: MbI BeJlb 3HaeM, Kakasi OeCKOHEUHas pa3HUIla CYIIeCTBYET
MEXy YEJIOBEKOM IIPUYACTHBIM K T€OMETPUH U HENIPUYACTHBIMY». J[JI1 3TOTO yUUTEI0 PEKOMEHYETCS MO~
OupaTh 3a7]a4u MPAKTHUECKOT0 XapaKTepa sl pacCCMaTPUBAEMBIX TEM, YUUTh JETeH CTPOUTH MaTeMaTuye-
CKHE MOJIEJIM PEaIbHbIX KU3HEHHBIX CUTYallUi, IPOBOJINUTH BBIYUCIICHUS U OLICHUBATh aJ1cKBATHOCTH I1OJIY-
YEHHOT 0 pe3yiiprara. KpaliHe Ba)KHO OAUEPKUBATH CBS3M T€OMETPHUH C IPYTUMHU MIPEAMETaMU, MOTUBUPO-
BaTh MCIIOJIb30BATh OMPEIEICHUS TeOMETPUUYECKUX (QUTYp U MMOHITUHN, IEMOHCTPUPOBATH IPUMEHEHHE TIOJTY-
YEHHBIX YMEHHI B QU3UKE U TEXHUKE. DTU CBS3U Haubosee ApKo BUAHBI B TeMax «Bekropel», «TpuroHomer-
puyeckue cooTHoueHus», «Meroa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY TIaHy B 9 Kiiacce u3ydaercst yaeOHbIi Kypc «I eoMeTpHsi», KOTOPBIN BKIIFOUAET CIIETYyI0-
IIM€ OCHOBHBIE pa3ziesbl cofepkanus: «I'eomerpuueckue GpUrypsl 1 ux cBoiicTBay, «M3mMepeHue reomerpuye-
CKHX BEJIMYMHY», a TAKXKeE «J[eKapTOBbI KOOPAMHATHI HA INIOCKOCTH», «BEKTOPBI», «/|BUKEHHUS INIOCKOCTU» U
«ITpeobpazoBanus nogo0us». Y4eOHBIN MIIaH MpelycMaTpUBaeT U3y4eHHue reOMeTpur Ha 6a30BOM ypOBHE HC-
X0/ U3 68 yueOHBIX YaCOB B y4€OHOM TOY.

COILEPKAHHUE YYEBHOI'O KYPCA "I'EOMETPUSA"

Cunyc, kocunyc, Tauresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO. DOPMYITBI IpHBe-
JCHUSL.

Pemenne tpeyronbHuKoB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne NpakTHYecKuX 3a1a4 C UCIOJIb-
30BaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne nmogodus. [lonob6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o Mpou3BeICHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BECHUN OTPE3KOB CEKYIINX, TEOPEMaA O KBaJpaTe
KacaTeJIbHOM.

Bekrop, nuHa (Mo1ysb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAPABICHHBIE BEKTOPHI, KOJI-
JIMHEAPHOCTH BEKTOPOB, PABCHCTBO BEKTOPOB, OIICpaAll HA/l BEKTOPaMHU. Paznoxxenne BCKTOpa 110 IBYM HE-
KOJIJTMHEapHbIM BekTopaM. Koopaunatel Bekropa. CransgpHoe Mpou3BeieHHe BEKTOPOB, TPUMEHEHHE IS
HaXOXJICHUA JJIUH U YIJIOB.

JlekapTOBbI KOOPAWHATHI HA TNIOCKOCTH. Y paBHEHUS PSMOM U OKPY)KHOCTH B KOOpAHMHATAX, IepecedeHne
OKPYKHOCTEHN M NPSIMBIX. METOT KOOPIMHAT U €ro NIPUMEHEHHE.

[TpaBusbHBIE MHOTOYTONBHUKY. [IJTMHA OKpYXHOCTHU. ['pagycHas u paiuaHHas Mepa yria, BEIYUCIEHUE JUIMH
IyT OKpykHOCTeH. [nomaas kpyra, cekropa, CerMeHTa.

JIBMDKEHMSI TUIOCKOCTH ¥ BHYTPEHHHE CUMMETpUU GUryp (3s1IeMeHTapHble peacTtasinenus). [lapamiensHblii me-
penoc. IToBopor.

INVNIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATBI




OcBoenune yuebHOTO Kypca «'eoMeTpusi» JOKHO 00eceuynBaTh TOCTHKEHHE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CICIYIONTUX JIUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB:
JJUYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MMPOTPAMMBI Y4eOHOTO Kypca «I eoMeTpus» XapaKTepUu3yOTCs:
IMaTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpECa K MPOILJIOMY U HACTOSIIEMY POCCUMCKONM MaTeMAaTUKH, ICHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO ATUX J10-
CTHKCHUH B IPYTHX HayKax W MPUKIATHBIX chepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpaklaHWHA U PeaIM3alliy €ro Mpas, IPeICTaBICHUEM O MaTe-
MaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHHMSI PA3IMUHBIX CTPYKTYP, SBICHUH, TPOLIEAYP FPaXKTAHCKOTO 001IIe-
cTBa (BBIOOPHI, OIIPOCHI | TIP.); TOTOBHOCTBIO K OOCYKJICHUIO 3THYECKHUX MPO0JIeM, CBA3aHHBIX C IIPaKTHYE-
CKUM IIPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTHU MOpPaJib- HO-3TUYECKUX IPUHLUIIOB B JEs-
TEJIbHOCTH Y4EHOTO.

TpynoBoe BociuTanue:

YCTAHOBKOM Ha aKTUBHOE y4aCTHE B PEUICHUM MPAKTUYECKUX 3a/1ad4 MaTEMAaTHYECKOM HapaBJIEHHOCTH, OCO-
3HAHUEM Ba)XHOCTH MaTeMAaTHUYECKOTO 00pa30BaHUS HA MIPOTSIKCHUH BCEU )KU3HU JIJISl YCIENTHON Pogeccro-
HAJIbHOMU JESITETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN;

OCO3HaHHBIM BHIOOPOM U MOCTPOCHUEM HHAUBUAYATBLHON TPAEKTOPUU 00PA30BAHMS U KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHUE,

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSATUIO MAaTEMAaTUYECKUX 0OBEKTOB, 33/1a4, pellie-
HUM, paCCYKJIECHHI; YMEHUIO BUJIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTU B HCKYCCTBE.

IleHHOCTH HAYYHOI 0 IIO3HAHUS:

OpPUEHTAIIMEH B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOJIbI M 00IIECTBA, TOHUMAHUEM MaTeMaTUYECKO HayKu Kak cephl yemoBeye-
CKOM JI€SITEIbHOCTH, ATAIIOB €€ Pa3BUTHUSA U 3HAUMMOCTH VISl PA3BUTHSI LIMBUJIN3ALIUH;

OBJIAJICHUEM SA3bIKOM MaTEeMaTHUKU U MaTEMAaTUYECKOM KYJIbTYPOU KaK CpPeJICTBOM ITO3HAHUSI MUPA; OBJIAICHUEM
MPOCTEUIIIMMHU HABBIKAMU HUCCIIEIOBATEIBCKON JIEATEILHOCTH.

dusnyeckoe BOCMTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOI0 0J1arONOJIyYHs:
TOTOBHOCTBIO MPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJIEHUS 3JJ0POBOT0 o0pa3a
KHU3HU (310pOBOE MUTAHUE, COANIAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA, peryisipHas pu3nueckas akTUB-
HOCTB);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pedieKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMUOKY U TAKOTO XKe MpaBa APYyroro
YeJIOBEKA.

IK0JIOTHYECKO€e BOCIINTAaHHE:

OpHEHTAIIMEH Ha MPUMEHEHNE MaTeMAaTUUECKUX 3HAHUH JJI pEIIeHUs 3a/1a4 B 00JaCTH COXPAHHOCTH OKpYKa-
IOLIEHN Cpelibl, IUIIAHUPOBAHUS TTOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IIOCJIEACTBUN U1 OKPYKAIOLLEH Cpebl;
OCO3HaHUEM TI100aTbHOTO XapaKTepa SKOJOTUUYECKUX MPOOJIEM U MTyTeH UX pPelieHusl.

JIN4YHOCTHBIE pPe3y/IbTaThl, 00eceYrBaONIUe AJANTANNI0 00YyYAKIIErocs K U3MEHSIOIIHMMCSH YCJIOBUAM
COLMAJILHOM ¥ MPUPOJIHOM CPeabl:

— TOTOBHOCTBIO K JEHUCTBHUAM B YCIIOBHUSAX HEONPEAECIEHHOCTH, ITOBBIIEHUIO YPOBHS CBOEH KOMIIETEHT-
HOCTH Yepe3 MPAKTUUYECKYIO JAESTEIHHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIOJIEH, TpHoOpe-
TaTh B COBMECTHOM J€ATEIbHOCTH HOBBIEC 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

— HEO0XOJIMMOCTHIO B (DOPMUPOBAHNH HOBBIX 3HAHUM, B TOM YHCIIE (HOPMYIUPOBATH UICH, TIOHSATHUS,
TUIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEe U3BECTHBIX, OCO3HABATH JNE(HUITUTHI COO-
CTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOYIOIMMI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS U IeHCTBUSI, (POPMYIUPOBATH U OIIe-
HUBATh PUCKH U TOCIEACTBHUS, (POPMHPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI
MeTanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl y4eOHOTo Kypca «I eoMeTpusi» XapaKTepu3yloTcs OBIla-
JICHUEM YHUBEPCANIbHbIMU HO3HABAMEIbHBIMU OCLICIBUAMU, YHUBEPCAbHBIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATbHIMU PESYIAMUGHBIMU OCliCIBUAMU.

1) Vuugepcanvhuvle noznasamenshule Oeticmsus 0Oecneyusarm Gopmuposanue 6a306blx KOZHUMUBHBIX



npoyeccog 0oyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKux,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).
basoBble jlornueckue 1eicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMaTHUECKUX 00bEKTOB, MOHATHUH,
OTHOIICHUIA MEX/y TOHATUAMHE; (POPMYITHUPOBATh ONPEEICHUs IOHATHIA; YCTaHABINBATH CYILe-
CTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMU, OCHOBAHHUS JIsl 0000IIEHNS U CPABHEHUS, KPUTEPUU TIPOBO-
JMMOTO aHaJIN3a;

BOCIPUHUMATh, POPMYITHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6H_II/IC; YCJIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B paKTax, JaHHbBIX,
H3,6JHOI[CHI/I$IX U YTBCPKACHUAX, MPEAJIaAraTb KpUTCPUHN JIA BBIABIICHUA 3aKOHOMepHOCTeI>'I " IIpOTU-
BOPEUHIA;

ACJIaTh BBIBOJbI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3dupaTh JOKa3aTeNbCTBA MATEMATUIECKUX YTBEPXKIACHUH (IIPSMBIE M OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHUX (DaKTOB, BBICTpAUBaTh apryMEHTAIHIO,
NPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATh COOCTBEHHBIE PACCYKACHUS;

BBIOHpATh CIIOCO0 pelieHrs yueOHoH 3a1auu (CpaBHUBATh HECKOJIBLKO BApUAHTOB PEIICHUS,
BBIOMPATh HanOOJIee MOIXOIAIIUN C YYETOM CaMOCTOSATEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble HcciienoBaTeIbCKUe JeHCTBUA:

UCIIOJIb30BAaTh BOIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT IMO3HAHHUS;, (DOPMYJIHPOBATH BOIIPOCHI,
(UKCUPYIOIIIUE IPOTUBOPEUHNE, TPOOIIEMY, CAMOCTOSTEIILHO YCTAaHABIUBATH HCKOMOE M TaHHOE, (hop-
MHUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE,

IIPOBOJIUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN IKCIIEPUMEHT, HEOOJIbIIIOE
WCCJICJIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa, 3aBUCIMOCTEH
00BEKTOB MEKIY COO0M;CaMOCTOATENILHO (hOPMYITUPOBATh 00OOIICHUS ¥ BBIBOJIBI IO PE3YJIbTa-

TaM MPOBEACHHOTO HAOJIOICHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH ITOJIYYCHHBIX Pe-
3yJIbTaTOB, BBIBOJOB U 000O0IICHU;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MTPOIIECCa, a TAKXKE BBIABUTATH MIPE/IIOIOKEHHUS O €T0
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISBIISAITH HEAOCTATOUHOCTh U U30BITOYHOCTh HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIS PELICHUs
3a7a4i;

BbIOMPATh, aHATM3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIPETUPOBATH HH(OPMALIHIO PA3IUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

BBIOMpATh (popMy IpecTaBIeHUS HHPOPMALIUU U MIUTFOCTPUPOBATH pelIaeMble 3a/1a4l CXeMaMH,
Juarpammamu, HHOM rpa@ukoil 1 uX KOMOMHAIUSAMUY;

OLIEHUBATh Ha/I&KHOCTh NHPOPMALIUH 110 KPUTEPHSIM, MPEATI0KEHHBIM YUUTEIEM HWIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) VHueepcanvhvle KOMMYHUKAMUBHBbLE OelicMBUs 06eCnequsarm chopmupo8aHHOCHb COYUATLHBIX
HABBIKO8 00YUAIOWUXCAL.
Oo01menue:

BOCIIPUHUMATH U CbOpMy.]'II/IpOBaTI) CYXKACHUA B COOTBETCTBHUH C YCJIOBHUAMHU U LCTIAMHA O6H.[€HI/I$I;
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PE€HUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX, JaBaTh
MOSCHCHUA 110 X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJ'Iy‘-IGHHBIfI PpE3YIbTAT,

B X0J1€ 00CYXKJIeHH 337aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOi TeMbI, TPOOIEMBbI, pelIaeMoil
3ala4M, BBICKAa3bIBATh UACHU, HAICIICHHBIC HAa ITIOMCK PCIICHUA, COITIOCTABIIATE CBOH CYXKJICHUS C CYXK-
JICHUSMU JIPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKHUBATh Pa3IMUMe U CXOJCTBO MO3UIIMIA; B KOPPEKT-
HOU opme PopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS,

NPECTaBIATh Pe3yIbTaThl PELICHU 3a/auH, SKCIIEPUMEHTA, HCCIIeI0BaHUs, IPOEKTA; CaMOCTOS-
TEJIbHO BBIOMPATh (hOpPMAT BBICTYIIEHUS C YUETOM 3a/1a4 MPE3EHTAI[MN U OCOOCHHOCTEH ayinuTo-
pHH.

CoTpyaHu4ecTBo:

IMMOHUMATh U UCITIOJIL30BATh MMTPCUMYIIICCTBA KOMaHIlHOI‘/JI u HHHHBH[{yaﬂLHOﬁ pa60TBI IIpU pCUICHUN
yqe6HBIX MaAaTE€MaTUYCCKUX 3aJa4,
MMPpUHHUMATh LECJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATH OpraHU3allnuio COBMECTHOI pa60TbI,



pacrnpenensaTb BUabl paboT, JOrOBapUBaThHCs, 00CYXKIaTh MPOIIECC U Pe3yIbTaT padoThl; 0000IIaTh
MHEHHS HECKOJIbKUX JIIOJIEH;
— Y4acTBOBaTh B IPYNIOBBIX popMax paboTsl (00CyxkaeHusl, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);
— BBINIOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOM JCHCTBUS C APYTUMH YICHAMH KOMaH/IbI;
— OLIEHMBATh Ka4eCTBO CBOETO BKJIa1a B OO IPOIYKT O KPUTEPUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.
3) Vuusepcanvuvie pecynamuenvie oeticmaus obecneyusarom hopmuposanue CMblCI08bIX YCMAHOBOK U
JHCUHEHHBIX HABLIKOE MuyHocmu. CaMOOpraHn3aIys:
CaMOCTOSITEJILHO COCTABJIATH IIaH, AJIFOPUTM PELIEHUs 3a/1a4uu (UM €ro 4acTb), BEIOUPATh CIIOCO0 peleHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBAThH BapH-
aHTHI pellIeHUH ¢ y4€TOM HOBON MH(OpMAIUH.
CaMOKOHTPOJIb:
— BJIJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIEcca U pe3ysIbTaTa peleHus
MaTeMaTHYeCKOM 3aa4uH;
— TPeABHUJETb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [P PELIEHUHU 331a4, BHOCUTh KOPPEKTUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HANICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
— OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa AEATEIbHOCTH IOCTABIEHHOMN 1IEJIU U YCIOBUAM, OOBACHATD
NPUYHHBI JJOCTHKEHUS WIH HeTOCTHKESHUS 1IeITH, HAXOIUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
OcBoenue yuebHOr0 Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOT'O 00IIeT0 00pa30BaHus JIOJDKHO 00SCIICYnBATh
JOCTUKEHHE CIEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

— 3HaTh TPUTOHOMCTPUYCCKUC (bYHKIII/II/I OCTPBIX YIJIOB, HAXOAUTH C UX IMOMOIIBIO PA3JIMYHBIC 3JICMCHTDBL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pellleHue MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ moMoIsio
KaJIbKYJISITOPA) [UTMHBI U YTIIBI [T HETAOIMYHBIX 3HAYCHUH.

— Ilonb3oBatbes hopMynaMu NpUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKAECTBOM JIJISI
HaXO0XICHUA COOTHOIIECHUH MCXKAY TPUTOHOMCTPUICCKHUMU BCINYNHAMU.

— Hcnonb30BaTh TEOpEMBbI CHHYCOB M KOCUHYCOB ISl HAXOKIEHUS Pa3UYHBIX SJIEMEHTOB TPEYroJib-
HUKa («pelleHne TPEYroJbHUKOBY), IPUMEHSATh X MPU PELICHUH F€OMETPUUECKUX 3a/1a4.

— Brnazgets nonstusiMu mpeodpazoBaHus MO00Ms, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX (QUTYD.

— Ilonp30BaTbes cBOMCTBaMM 11O100MSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXOAUTh
yIibl y TOA00HBIX Guryp. [IpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3a/1adax.

— VYMeTh NpUBOAUTH IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

— Tlonb30BaThcs TEOpEMaMU O IPOU3BEAEHUHN OTPE3KOB XOP/, O IPOU3BEIEHUH OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilonb30BaTbcs BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUN 1 (PU3HMUECKUN CMBICH, TPUMEHSTh UX B
PEIICHHUU T'COMCTPUICCKUX U (1)I/I3I/I'-I€CKI/IX 3a1a4.

— IlpumeHsTH CKansipHOE MPON3BEICHUE BEKTOPOB JUIsI HAXOXKACHUS JJIMH U YTJIOB.

— Ilonp30BaTbCcs MCTOJOM KOOPpAWHAT HA IJIOCKOCTHU, MIPUMEHATH €TI0 B PCIICHUH TCOMETPHUICCKUX U
MPAKTHYECKHX 3a7au.

— BJ'Ia,ZIeTI) MOHATUAMHU MIPABUIIBHOI'O MHOI'OYT'OJIbHHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI AYTH
OKPYXKHOCTHU M PaMaHHON MEpHI YTiia, YMETh BBIYUCIATH IJIOMIAAb KPyra U ero 4acTei.

— [IpuMeHATh NOTy4YEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4aX.

— HaxoauTh ocu (WM EHTPBI) CAMMETPUU GUTYD, TPUMEHSTH ABMKCHUS TUIOCKOCTH B IPOCTEHIIINX
CITyJasix.

— IlpumeHsTH ONy4eHHBbIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTeMaTHYECKHe MOJICTH JIJIS 3a/1aupeaibHON
JKU3HHU U MTPOBOAWUTH COOTBECTCTBYIOIINUE BEIYUCIICHHA C MIPUMCHCHUCM 1'[0)1061/15{ U TPUTOHOMCTPUYCCKHUX
GyHKIHH (T105163y5Ch, T1e HEOOXOAUMO, KAIBKYJISTOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

Ne [Hammenoanwme pazzuenos| KommdectBo yacoB | [ara Bugpl nestensHOCTH Bunel, popmbr DEeKTPOHHBIC
nn M TCM HPOTPAMMEL lpcero  koHTp. |mpakT KOHTPOIA (undpossie)
pab. [pad. 00pa3oBaTeIbHbBIC
pecypcbl

Pa3znen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienne TpeyroJibHUKOB.

1.1. |OnpeneneHne TPUTOHO- 2 -OOpMyYIIHPOBATH OMPEICIICHNS TPUTOHOMETPUUSCKUX GYHKIMI [YcTHBINA onpoc  |https://www.yak-
METPUIECKUX (PYHKIUI TYTBIX U MIPSAMbIX YTJIOB.; lass.ru/p/geometria/9-
yrsios ot 0° 1o 180°. klass/sootnosheniia-

1.2, |Kocuuve i cuave mpsi- 12 -BBIBOJMTE TEOpEMY KOCHHYCOB U TeOpeMy CUHYCOB (¢ pagauycom|l [uchMeHHBII mEZhd_u'StoronamH'

o g erp OIMCAaHHOW OKPY>KHOCTH). ; oTpoc uglami-treugolnika-
MOTO ¥ TYNIOTO yTJIa. py - p - - .
skaliarnoe-proizvedeni_-

1.3, [Teopema KOCHHYCOB. 2 -BLIBo,uMVTI) TEOpEMy KOCHHYCOB M T€OpeMy CHHYCOB (¢ paauycomTectupoBanue  |9222/sootnosheniia-
(O6006mEnHast), Teopema OTHCAHHOH OKPYKHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pajinyCcoM OITH uglami-treugolnika-
CAHHOM OKPY>KHOCTH) 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |HaxoxieHue IMH cTO- |2 -PemaTh TPEYroNbHUKY. Onpoc 1o https://resh.edu.ru/sub-
DOH U BEJTMUUH YITIOB PemaTh mpakTHYeCKHE 3aa4H, CBOAAIINECS K HAXOXKICHUIO MHANBUTyanbHBIM [ject/lesson/2040/main/
TpEyTOJILHAKOB. Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKAX.; KapTOCKaM

15. |Popmyrna miomamm Tpe- 2 -DopMynHpOBaTh ONPEIEIEHHUS TPUTOHOMETPUUECKUX (GYHKIME |YcTHBIH onpoc  |https://skysmart.ru/arti-
YTOJIbHHKA Yepe3 JBE TYIbIX U MPSMBIX yIJIOB.; cles/mathematic/Kak-
CTOPOHDI H YroJI MeskILy -BbIBOIMTH TEOpEMY KOCHHYCOB H TEOPEMY CHHYCOB (C paany- nayti-ploshchad'-pryamou-
UM COM OTIMCAHHOW OKPYXHOCTH).; gol'nika

1.6. |@opmysa mwiowau ve- 2 -Pemate TpeyroabHUKN. ; [T1cbMeHHbIIH https://www.resol-
THIPEXYTObHIKA Yepe3 Pemath npakTudecKue 3a/iauu, CBOSIINECS orpoc venta.ru/spr/planime-
ero 1MaroHaIM M yrou K HaXOXICHUIO Pa3JINYHBIX JIEMEHTOB TPEYrOJIbHHUKAX.; try/sqf.htm
MEKTy HUMH.

1.7. [[IpakTHueckoe 3 -PemaTs npakTHyeckue 3a1auu, CBOASLIINECS TectupoBanue  |https://www.resol-
[IpUMEHEeHNUE K HaXOXJICHUIO PAa3IMYHBIX HIIEMEHTOB TPEYTrOJIbHHUKAX. ; \venta.ru/spr/planime-
ITOKA3aHHBIX TEOpEM try/sqf.htm

MTtoro no pazgeny 16

Paznen 2. [IpeoGpazoBanue nogodus. Merpuieckne COOTHONIEHHS B OKPY’KHOCTH

2.1. |[Tonstue o 2 -OcBanBaTh MOHATHE MPeoOpa3z0BaHUs TOJ00US; Vernblii opoc  |https://in-
peoOpa3oBaHUM fourok.ru/prezentaciya-po-
nonobust



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://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

22, CoOTBETCTBEHHEIE 2 -HccnenoBars oTHOLIEHUE TMHEHHBIX 31€eMEHTOB (puryp npulllucbMeHHbIi geometrii-na-temu-pro-
SIIEMEHTBI TI0I00HBIX Hp606pa30BaHI/II/I HOI[O6I/I$I.; OIIpOC !zvedeniv_a-otrezkov-hord-
uryp. -Haxoauth mpuMepbl MOM00HsS B OKPYKArOIUICH eHCTBH- i-sekuschin-2896250.html

TEJILHOCTH. ;
2.3, [Teopema o mpomssee- 2 -BbIBOANTH METPUYECKHE COOTHOLICHUSI MeXK Ty oTpe3kamu [Tectuposanne  |https://in- _
HIH OTPE3KOB XOPJI, TEO- XOpA, CEKYLINX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIUCaH- fOUFOK-rl_J_/ prezentaclya-po-
peMa O IPOM3BE/ICHHH imx %I‘JIOB u HOI[O6HBI%( Tp?erJIbHI/IKOB. OcBauBarh MOHSTHE ?ze\?eggﬁlril\l/;lrjg;irznkt\?—rﬁc-)rd—
OTPE3KOB CEKYIIUX, TEO- PpeobpasoBaHUA OO0 ; . i-sekuschih-2896250.html
peMa 0 KBajpaTe Kaca- -MccnenoBars OTHOIIEHUE JIMHEHHBIX 37IEMEHTOB (pUryp npy| https://interneturok.ru/les-
TeTBHOI 1peobpasoBaHnt NOA00MIL.; son/geometry/9-klass/ito-
-BpIBOIUTH METpUUECKHE COOTHOIIEHUS MEXAY OTpE3KaMH qovoe-povtorenie-kursa-
XOpJ, CEKYLIUMX M KacaTeJIbHbIX C MCIOJIb30BAHUEM BIIMCAH- qeometrii-za-79-
HbIX YTJIOB U HOI[O6HI>IX TPCYIr'OJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3amauyd U 3aJaud U3 peaIbHOM okruzhnosti
PKU3HU C MCII0JIb30BAaHUEM TOI00HBIX TPEYTOJIbHUKOB. ;

0.4, [[IpumeHeHue B peleHnH 3 -Pemate reomeTpryeckue 3aauun U 3a7aud U3 peanpHoil  [Ompoc mo
reOMETPUYECKHX 3a/1a4 PKU3HH C UCTIOJIB30BAHUEM MOJJOOHBIX TPEYTOJIHLHUKOB.; KapTodKaMm

Mtoro mo pazaeny 10

Paznen 3. Bektopsl

3.1. (Onpenenenne BEKTOpOB, |2 -Vcrionp30BaTh BEKTOPHI KaK HAIlpaBICHHbIE OTPE3KH, MC-YCTHbIA onpoc  |https://www.yak-
CIIOXKCHHUE U PA3HOCTH CJIE/I0BaTh T€OMETPHYECKUi (epeMenienue) u pu3NIeCcKuil lass.ru/p/geometria/10-
BEKTOPOB, YMHOKEHHE (CHJIa) CMBICIIBI BEKTOPOB. klass/vekto_rv—\{:pros—
BEKTOPa HA YMCIIO. transtve-deistviia-s-

3.2. |Dusnueckuii u reomer- |2 -Mcnons30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KHU, MC-[IMChMEHHbIIT ektorami-9248/opredele-
[PHYECKHI CMBICI BEKTO- ClIeZIoBaTh F€OMETPUYECKHUN (mepemelieHne) U (pu3ndecKuifonpoc nie-i-fizicheskii-smysl-

vektora-v-prostranstve-
POB. (cua) CMBICIIbI BEKTOPOB.; 0286
-3HaTb ONPEJEIICHNS CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKe- T
HUsl BEKTOpa Ha YHCII0, UCCIEA0BAaTh T€OMETpUYecKuil u ¢Gu-
3UYECKHUH CMBICIIBI ATHX OIlepaluil.;

3.3. [Paznoxxenue BekTopa mo |2 -Pemars reomeTpruecKue 3aa4uu ¢ HCIOIb30BaHHEM BeKTO-{ ectupoBanue  [https://resh.edu.ru/sub-
ITBYM HEKOJJTHHEAPHBIM POB.; ject/lesson/3038/main/
BEKTOpaM.

3.4. |KoopauHaTel BeKTOpa 2 -PacknanpiBate Ha BEeKTOpA. Onpoc https://www.yak-

3.5. [CkamspHoe npouseeae- |1 -HaxoauTs ckajasipHO€ ITPOM3BEAEHUE BEKTOPOB, €r0 NPUMEHE- Y CTHBIN OIpoc lass.ru/p/ qeometr_l_a/9-
HIE BEKTOPOB, €ro MpH- HIC [T HAXOXKJICHUS JIJTHH U YTJIOB. Klass/sootnosheniia-
MEHEHHUE JUISl HaX OKIe- mezhdu-Storonami-i-

HYs JUTUH U YTIIOB. uqla_ml-treuqol_nlka- _

3.6. [Pemrenue 3amau ¢ momo- |1 - Pemath 3a71a4u ¢ MOMOIIBIO BEKTOPOB. [TricbMeHHBIN skaliarnoe-proizvedeni -
I1[bI0 BEKTOPOB orpoc
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3.7. [[IpumeneHue BeKTOpoB |1 -IIpuMeHATH BEKTOPHI IS PEIIEHNS 3a1a4 KUHEMAaTUKK 1 Me- |TectupoBanme  [9222/skaliarnoe-pro-
IS PEIICHMsI 3a1a4 KU- X aHUKHA izvedenie-vektorov-
HEMATUKH U MCXaHUKHU Svoistva-9526
KonTposbsHast pabota 1 https://znanio.ru/pub/317

Toro mo pazueny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

4.1, [lekapToBbl KOOpAMHATHI (1 -OcBauBaTh MOHATHE NPAMOYTOJIBHON CHCTEMBI KOOpAMHAT,|Y cTHbI onpoc  |https://infourok.ru/kon-
TOYEK Ha MIIOCKOCTH. IeKapTOBBIX KOOPAMHAT TOUKH.; spekt-uroka-uglovoj-koef-

4.2.  [YpaBHeHHe HpsMOIL 1 -BbiBOINTE ypaBHEHHUE MPSIMOM M OKPY)KHOCTH. ; [TuceMeHHBI ficient-pryamoj-s-podgo

orpoc

4.3.  [YrnoBoii ko3¢ duiuent, |1 -BoiensTh MOHBIN KBaapaT JJI1 HAXOXKACHHUS 1IEHTpa U pa-lecTuposanue https://www.yak-
TaHTeHC yIjla HaKJIOHa, [yca OKpYXKHOCTH 110 €€ YPaBHEHHIO. lass.ru/p/geometria/9-
apasiebHbIe U EepPIICH- klass/metod-koordinat-
Ky TAPHBIE MIPAMbIE 9887/uravnenie-okru-

4.4, |YpaBHEeHHE OKPYKHOCTH. [1 BBIBOIUTE ypaBHEHHE OKPYKHOCTH.; Omnpoc 1o Zhnosti-uravnenie-pri-

B 24 ‘ AT YP pyx > D amoi-12247/re-bbd7dd94-
PTOMK cd7b-473e-b426-

4.5. |[Haxoxnenue koopauHar |1 -Pemiath 3aauv Ha HaXOXKJICHUE TOYEK NMEPECEUCHUS Mps-{Y CTHBIA ONpocC 06cch9c0efa3
TOYCK LIEPECCUCHUA MBIX U OKPY>KHOCTEH € MMOMOILIBI0 METOJa KOOPAUHAT.;

OKPY>KHOCTH | IIPSIMOMA

4.6. Mertox koopauHaT ipu (1 -Pemath 3aaun Ha HaXOXAEHUE TOYEK NepecedeHus: nps-IncbMeHHbIH https://resh.edu.ru/sub-
[PCIICHUN T'€OMETpPHUYC- MBIX U Opr)KHOCTeﬁ C IOMOIIBIO METO/A KOOPIMHAT.; OIIpOC ject/lesson/2508/main/
CKHMX 3a/1a4

4.7. |Mcnosnb3oBaHue Metoaa |2 -Pemrate 3a1aun Ha HaXOXKIEHUE TOYEK IepecedeHus mpsi-Tectuposanne  |https://resh.edu.ru/sub-
KOOPAMHAT B IPAKTHYC- MBIX U OKPYKHOCTEH € TIOMOIIBIO METO/Ia KOOPAUHAT.; ject/lesson/2508/main/
CKHMX 3a/1a4ax

Toro mo paseny: 9

Pasnea 5. [IpaBusibHble MHOTOYTOJILHUKH. [UINHA OKPYKHOCTH U IUIOIIAAb Kpyra. Beruuciienue niomanei

5.1. [[IpaBHIBHBIC MHOTO- 1 -OopMynupoBaTh onpeneaeHne MPaBUILHBIX MHOTOYTOJb- [Onpoc 1o https://www.yak-
YTOJIbHUKHU, BEIYMCIIEHHUE HUKOB, HAXOIUTH UX DJIEMEHTHI.; MHAWBUTYaJIbHBIM Iass.ru/[_)/qeometrlalg- .
X JIEMEHTOB. -[Tonp30BaTHCSI MOHATHEM JUITMHBI OKPY)KHOCTH, BBEAEHHBIM [KAPTOIKAM klass/dlina-okruzhnosti-i-

C TIOMOILBIO MTPaBUIIBHBIX glzoArslh/Chad_-II«uqa-
= ravilnye-
[N -DOPMYIHPOBATH OTpEIeTeH e IPABIIIBHBIX MHOTOYTOMb- |YCTHEIH onpoc oot Pravlinye:

5.2.  [duciio P U AJrHA OKPYK PMYJIp pen - p yr p mnogougolniki-9246/re-

HOCTHU. HUKOB, HAXOJUTb UX 3JICMCHTHI., ) 083bb30f-8304-4d02-
-ITop30BaTHCS IOHATHEM JUTHHBI OKPYXKHOCTH, BBEIACHHBIM 4739-40bb351ch45d
C TTOMOIIBIO MPABUIIBHBIX

5.3. |[liuna nyru 1 -OopMynupoBaTh ONpeIeIeHNE TPABUIBHBIX MHOTOYTOJb- [[IMCEMEHHbIH https://www.yak-

OKPY>KHOCTH. HMKOB, HAXOJUTH MX DJIEMEHTBL.; 01poc lass.ru/p/geometria/9-
-ITonp30BaTHCsI MOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM klass/dlina-okruzhnosti-i-
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C IOMOLIBIO MPaBUJIBHBIX

ploshchad-kruga-

9241/dlina-okruzhnosti-

5.4. [Paimannas mepa yrma. |- H;Ifgé)l\il{};ilngBaTb onpez[eneHH.e IPaBUILHBIX MHOTOYTOJIb- (TecTHpoBaHue loshchad-kruga-9494/re-
» HAXOITH HX SJCMCHTBI, ) 80ba7b3a-e82c-4b90-
-ITob30BaTHCS MOHIATHEM JITMHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO MTPABUIIbHBIX
5.5. |[[liowans kpyramero |- -DopMyIHPOBATh ONPEIEIEHUE MPABHUILHBIX MHOTOYTOJIb- [ONpoc 1o https://www.yak-
HIEMEHTOB (CEeKTOpa U HUKOB, HAXOAUTH MX DJIEMEHTBL; MHBH Y anbHbIM ||ass.ru/p/geometria/9-
CerMeHTa). -ITonp30BaThCs MOHATHEM JUIMHBI OKPY)KHOCTH, BBEIEHHBIM [KaPTOIKaM klass/dlina-okruzhnosti-i-
C IIOMOILBIO TPABUIILHBIX ploshchad-kruga- _
5.6. [Bbrumcienue miomaneii |2 -DopMyIHPOBATh OMPEIEICHUE MPABUIILHBIX MHOTOYTOJIb- |Y CTHBIH Onpoc 9241/dlina-okruzhnosti-
o ploshchad-kruga-9494/re-
(bHryp BKITIOYAIOMIX HUKOB, HAXOUTh UX DJICMEHTEHL.; ) 80ba7b3a-e82¢c-4b90-
BIIEMEHTHI KpyTa. -ITosp30BaTHCSI MOHATHEM UTHHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO ITPABUIIbHBIX
l1Toro mo paszaeny: 8 [lnCoMEHHbIH
onpoc
Paznen 6. JIBHoKeHHUST TUIOCKOCTH
6.1. [[Tomsitue o nBixenuu |1 -Pa30upars npuMepsl, WILTIOCTPUPYIOIINE TOHITHS JBHXKe- [Onpoc 1mo https://www.yak-
[JIOCKOCTH HUs, LEHTPOB U OCE CUMMETPUU.; MHIMBUIYalbHBIM (lass.ru/p/geometria/9-
-DopMyIHPOBATh ONPEIEICHHUS MapalIeIbHOrO TIepeHoca, [KapToIKaM klass/dvizhenie-
[TOBOPOTA U OCEBOM CUMMETPHH.; 10434/poniatie-dvizhe-
6.2. |[TapasmtenbHblii nepeHoc, |- -BEIBOIUTE MX CBOMCTBA, HAXOAUTH HEMOABHMKHBIE TOUKH.; |YCTHBIHA onpoc  [Niia-simmetriia-
OBOPOT M CUMMETPHS HaxoauTp eHTpbl ¥ ocu cUMMeTpuUil mpocTeiiux Guryp 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. |Ocu u ueHTpHI 1 -[IpuMeHsATs apauIeTBHBINA IEPEHOC M CHMMETPHIO TIpH  [[IuChMeHHbIH https://infourok.ru/urok-
cHMMeTpHH [pEIICHIH T€OMETPUYUECKUX 33/1a4 (pa30oupaTh MpUMepbI).;  [ONpoc po-matematike-dlya-
6.4. |[Tpocreiimme npumene- |2 -Vcrionp30Bath TSt IOCTPOCHHS U UCCienoBanuii uppo- [Tectuposanue klassa-pravil_nig-
HUs B PEILICHUN 33,124 BbIE PECYPCHL.; mnogougolniki-resh-
1178089.html
lToro mo pasaeny: 6
Paznen 7. [loBTopeHue, 00001IeHNe, CHCTEMATH3ANNS 3HAHU
7.1. [[loBTOpeHME OCHOBHBIX -OnepupoBath MOHATUAMU: (Urypa, TOUKa, psMasi, yroi, [Onpoc no https.//interneturok.ru/les-
[TOHSATHI U METOJOB Kyp- MHOTOYTOJBHUK, PABHOOEIPEHHBINA U PABHOCTOPOHHUMN Tpe- [MHAMBUTYaTbHBIM son/algebra/ 9'k|_355/ Ito-
YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroNbHUK, MeinaHa, Ouc-  [KapTodkam govoe-povtorenie-kursa-

coB 7—9 ki1accoB, 0000-
[IEHUE U CHCTEMAaTH3a-
LI1s] 3HAHWI.

CEKTpHCa U BBICOTA TPEYroJbHUKA, apajliesorpamMm, pomo,
MPSIMOYTOJIbHUK, KBaJpaT, Tpanelus; OKpPY>KHOCTb, Kaca-

algebry-9go-klassa/pov-

torenie-i-sistematizatsiya-
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TeJbHas; PaBEHCTBO U 1o100ue GUryp, TpeyroJbHUKOB; Ia-
[PaJUICIIEHOCTD U TIEPIICHINKYISIPHOCTD IPSAMBIX, YTOJI MEXKIY
[PSIMBIMH, CAMMETPUS OTHOCUTEJIBHO TOYKHU U MPSIMOM;
TUTMHA, pacCTOSHIE, BEJIMYMHA YTIIa, TUIONIa b, HEPUMETP.;

kursa-algebry-7-9-klassa-

preobrazovanie-vyra-

zheniy https://www.yak-

lass.ru/p/algebra https://in-

fourok.ru/issle-

7.2.  [[Ipocreiiine reoMeTpu- Hcnonb3oBatk (GOpMyYIIbL: IEPUMETPA U TUIOMIAAN MHOT0- Y cTHBIIH ompoc dovatelskaya-rabota-po-
eckie duryps! u ux YTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAHN Kpyra, 00bEMa matematike-na-temu-
CBOMCTBA. IIPSAMOYI'OJILHOTO MAapaJUICIICTIMIICA. obobshenie-i-sistema-

7.3. [U3mepenue OmnepupoBarh OHATHAMA: PUrypa, TOUKa, npsiMast, yro,  [(luceMeHHbIH tizaciya-uchebnogo-mate-
reOMETPUUYECKHUX MHOTOYTOJILHUK, PABHOOCIPEHHBIN U PABHOCTOPOHHUI Tpe- [OHPOC riala-kursov-7-9-klassov-
BEITMYMH. YTOJIbHUKH, IPSMOYTOJIbHBINA TPEYTOJIbHUK, MEeIMaHa, Ouc- 4314350.html

CEKTpHCa U BBICOTA TPEYTOJbHUKA, apajlIeorpamMm, pomo,
[IPSMOYTOJIBHUK, KBaJAPaT, TPAICLMs; OKPYKHOCTb, Kaca-
TebHAs; PABEHCTBO M 1o100ue GUryp, TpeyroJbHUKOB

7.4. [TpeyronbHUKN. -OrnepupoBath MOHATHAMHA: QUTYpa, TOUKA, IpsiMasi, yroi,  [Ompoc no
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIA U PABHOCTOPOHHUMN Tpe- [MHAUBUTYaTbHBIM
YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MelnaHa, ouc-  [KapTotiKam
CEeKTpHUCa U BbICOTA TPEYroJbHUKA, apajiienorpaMmm, pomo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAIELMs; OKPYKHOCTb, Kaca-
TebHAs; PABEHCTBO M 1o100ue GUryp, TpeyroJbHUKOB

7.5. |[[TapannensHele u -OnepupoBaTh MOHATUSAMHU: PUTYpa, TOUKA, psiMasi, yroji,  |YCTHbI onpoc  [https://www.yak-

[EpIEHINKYIAPHbIE MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUI Tpe- lass.by/p/matematika/s-
[psIMBIE. YTOJIBHUKH, IPSIMOYTOJIBHBIH TPEYrOJIbHUK, MeIMaHa, Ouc- klass/nagliadnaia-ge-

CEeKTpHCa U BbICOTA TPEYroJbHHUKA, apajienorpaMm, pomo, ometriia-12325/parallel-
[PSMOYTOJIBHUK, KBAJIPAT, TPAICIHs; OKPY)KHOCTH, Kaca- nye-i-perpendikuliarnye-
TeJbHas; PaBEHCTBO U 1oj100ue GUryp, TpeyroJibHUKOB; Ma- priamye-12353
[PAIUIETIBHOCTD Y NEPIEHAUKYISIPHOCTD IPSIMBIX, YTOJI MEXKIY
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKU U IIPSIMOI;
JUIMHA, paCCTOsIHUE, BEIMYHMHA YIJIa, IUIOIIAb, IEPUMETP.;
Vcnonb30Bath (OpMYIIbL: IEPUMETPA U TUIOMIAAN

7.6. |OKpY’KHOCTB 1 KpYT. -OrieprpoBaTh MOHATHAMH: (PUTYpa, TOUKA, IpsiMast, yroi,  [[luceMeHHbIit https://www.yak-
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUI Tpe- [0TPOC lass.ru/p/geometria/9-

YTOJIbHUKH, IPSMOYTOJIbHBIA TPEYTOJIbHUK, MeIMaHa, Ouc-
CEeKTpHCa U BBICOTA TPEYroJbHHUKA, apajiesorpaMm, pomo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAIEHsl; OKPYKHOCTb, Kaca-
TeJIbHas; PaBEHCTBO U 101001e GUryp, TpeyroJbHUKOB; Ma-
[PAIUIETIBHOCTD Y NEPIEHAUKYISPHOCTD MPSIMBIX, YTOJI MEXKIY
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKU U IIPSIMOI;
JUIMHA, PACCTOSIHUE, BEIMYNHA YIUIa, TUIOIIAAb, IIEPUMETP.;

Mcnonp30Bath (OPMYIIBL: IEPUMETPA U TUIOIIAAN

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

9241/dlina-okruzhnosti-

ploshchad-kruga-9494
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7.7. |[[eomerpuueckue
[MOCTPOCHHSI.

-OrnepupoBaTh NOHATHIMU: PUTYpa, TOUKA, PpsMasi, yrod,
MHOTOYTOJILHUK, PABHOOEAPEHHBIN U PABHOCTOPOHHHI Tpe-
YTOJIbHUKH, TIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeIHaHa, ouc-
CEKTpHCA U BbICOTA TPEYTOJIbHUKA, MTapaJuIesorpaMm, poMo,
[PSIMOYTOJIbHUK, KBaAPaT, TPAIELHs; OKPYKHOCTbh, Kaca-
TeJbHAasl; paBEeHCTBO U 1101001e PUryp, TpeyrojibHUKOB; I1a-
[PAJLIIEIBHOCTD U IEPIEHAUKYIISIPHOCTD IIPAMBIX, YTOJI MEXKIY
[PSMBIMU, CAMMETPHUSI OTHOCUTENILHO TOUKH U MIPSIMOK;
IUTMHA, pACCTOsTHUE, BEIMYHMHA YTIIa, TUI0IIA/b, IEPUMETP.;
Mcnionb30Bath (OpMyIIbL: IEpUMETpa U IIOHIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-geometriches-

kie-postroeniya-

4502905.html

MToro no pa3geny:

OBLIEE KOJIMYECTBO YA-
COB I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aaTa Tema ypoka
No J1aH ¢bakr
IloBTOpeHue — 4 yaca

1. [Tomo6GHBIE TPEYTONBHUKH

2. Yetpipexyronpuuku. [Tnomanu reomerpuyeckux puryp

3. Brincansble, onMcaHHbIe U IICHTPAJIbHBIC YTIIbI

4. Jluaznocmuueckas Konmpoavhas paboma

Tpuronomerpus. TeopemMbl KOCMHYCOB U CHHYCOB. PelnieHue TpeyroJibHuKoB — 16 yacos

S. Omnpenenenue TpuroHomeTpudeckux GyHkmii yrios ot 0° no 180°

6. Onpenenenre TpUrOHOMETpUUECKUX PyHKIHUKA yritoB ot 0° 1o 180°

7. KocuHyc 1 cuHyC npsiMOro M TyIoro yria

8. KocuHnyc u cuHyc npssMoro u Tynoro yria

9. Teopema KOCUHYCOB

10. Teopema cuHyCcOB (C palyCOM OMHUCAHHON OKPYKHOCTH)

11. Haxoxaenue 1mH CTOPOH TPEeyroJIbHUKOB

12. Haxo>xieHrne BeJIMYiH yIJIOB TPEYTOJIbHUKOB

13. dopmya IUIOLIAIA TPEYTroJIbHUKA Yepe3 IBE€ CTOPOHBI U YTOJ MEXKTY
HAMMA

14. 3as1auy Ha BBIYMCIICHHE IUIONIAIU TPEYTOJIbHUKA

15. dopmyna mIonaal YeThIPEXYTOIbHUKA YepPe3 €ro JUAroHaIH U Yol
MEXIy HUMH

16. 3agaun Ha BBIYHUCIICHUE TIOMIAAN YEThIPEXYTOIbHUKA

17. Pemenune TpeyroisHUKOB

18. Pemenue TpeyroisHIKOB

19. IToTOpenue no teme « TpuroHoMeTpusi»

20. Konumponvnas pabomaNel no meme « Tpuzonomempusn»

IIpeo6pa3zoBanue nogodousi. Merpuyeckue cOOTHONIEHHUsI B OKPYKHOCTH — 10 yacoB

21. IToHsiTHE O Mpeobpa3oBaHUM TOI0OMS

22. I'omoretus. [logoOue B xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI0OHBIX (UTYD

24, IlepumeTpsl 1 mIOMAAM NOKOOHBIX GUTYD

25. Teopema 0 MpoOU3BEIEHUN OTPE3KOB XOPI

26. Teopema 0 NpOU3BEICHUH OTPE3KOB CEKYIINX

217. Teopema 0 KBagpare KacaTeabHOU

28. IIpuMeHeHne B pelieHnH FreOMETPUUECKHX 3a/1a4

29. IToBTopenue no teme «IIpeoOpazoBanue nogodus. Merpudeckue co-
OTHOIIECHUSI B OKPY>KHOCTID

30. Konmponvnas pavoma Ne2 no meme «llpeodpazosanue noooous.
Mempuueckue cOOMHOUIEHUS 8 OKPYIHCHOCHU))

BekTopsl — 12 yacoB

31. Onpenenenrne BEKTOPOB

32. Cio’)xeHue W Pa3HOCTh BEKTOPOB

33. YMHOKEHHE BEKTOpA Ha YUCIIO

34. DU3NYECKUN U TEOMETPUYECKUN CMBICI BEKTOPOB

35. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTMHEAPHBIM BEKTOpaM

36. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTHHEAPHBIM BEKTOPaM

37. KoopmmnHaTtel BekTOpa

38. CBs13p MEXy KOOPJAMHATAMH BEKTOpPa U KOOPJIMHATAMH €ro Havyasla u
KOHIIA

39. CxasipHO€ TIPOM3BEIEHUE BEKTOPOB




40.

Penienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB

41. [TprmeHeHne BEKTOPOB JUIsl pelIeHUs 3aa4 KHHEMAaTHKH U MEXaHHUKHU
42. Konumponvnasn paboma Ne3 no meme «Bexmopuoi»
JleKapToBbI KOOPAHHATHI HAa MJIOCKOCTH — 9 4acoB
43. JlexkapToBBI KOOPAWHATHI TOYEK HA TIIOCKOCTH
44, YpaBHEeHHE IPSIMOU
45, VYrioBoit ko3¢ PUIMEHT, TAHTCHC YTJila HAKJIOHA, MapalyIeIbHbIC U
MEePIICHINKYJISIPHBIC TPSIMbIS
46. YpaBHEHHE OKPY>KHOCTH
47. Haxoxaenne KoopiMHaT TOYEK MepecedeHUs] OKPYKHOCTH U MPSIMOI
48. Meto KOOpAMHAT NPU PEHICHUH T'€OMETPUUECKUX 3a/1a4
49. Hcnonp30oBaHne METO/a KOOPAMHAT B MPAKTUYSCKUX 3a]1a4ax
50. MeTo KOOpAUMHAT B MPAKTUUECKUX 3a/1adax
51. Konmponsnas paooma Ned no meme «/[exapmogwt koopounamol na

nji1ocKkocmu)

IIpaBuJbHBIE MHOT

OYTr0JIbHUKH. JIJIMHA OKPYKHOCTH M IUIOMIAAb Kpyra. Boluucienue miomajaei — 8 yacon

52. IIpaBmiibHBIE MHOTOYTOJIBHUKH, BEIYMCIICHUE UX DJIEMEHTOB
53. Uucno m v 1JIMHa OKPY>KHOCTH
o4, JliMHa nyru OKpy>KHOCTH
55. Pannannas mepa yrna
56. ITiomane kpyra
57. ILromans cexTopa U cerMeHTa
58. [Tnomaau ¢uryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa.
59. Konumponvnaa paboma Ne5 no meme «llpasunvnvlie MmHo20y201bHUKU.
VIiuna okpyscnocmu u niowads kpy2a. Betuucinenue nnowadeiiy
JBUKeHNsI MJIOCKOCTH — 6 4acoB
60. [TousATHE O ABUKEHNH IIJIOCKOCTH
61. [TapamiensHbIN IEpeHOC
62. IToBOpOT M cUMMETpUS
63. OcH ¥ IEHTPBI CHMMETPUH
64. IIpocreitmye NnpuMEeHEHNsI B pEIIEHNH 33/1a4
65 Hmozosas ammecmayus. Konmponvnas paboma Neb
IToBTOpenue — 3 yaca
66. ITono6GHBIE TPEYTOIBHUKH
67. Yetnipexyronsuuku. [Tnomanu reomerpuyeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA

Bri6epute yueOHbIC MaTeprabl
BBenure 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. Onnaiin» . 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 miargopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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