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IHOACHUTEJIBHAA 3AIIMCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma o yuebnomy kypcy "['eomerpus” st o0yqaronmxcs 9 kiaccoB pazpaboTaHa Ha OCHOBE
®denepalibHOTO rOCYAaPCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHusl ¢ Y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHHMIA, TPEIBABISEMBIX K MATEMATUYECKOMY 00pa30BaHUIO, ¥ TPAJUIIHIA
poccuiickoro o0pa3zoBaHusi, KOTOpbIE 00ECIIEYNBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSAMHU, COCTABIISAIO-
[IMMHU OCHOBY JUISI HEPEPHIBHOTO 00Pa30BaHUs M CAMOPA3BUTHSA, a TAKXKE LEIOCTHOCTh OOIIEKYIbTYpPHOTO,
JUYHOCTHOTO U TIO3HABATEIBLHOTO pa3BUTUs 00ydaromuxcs. B nporpamme yurensl ujaeu u nonoxenus Kon-
[ENIUU Pa3BUTHS MaTeMaTH4eckoro oopa3oBanus B Poccuiickoit @enepanuu. B smoxy mudpoBoii TpaHc-
dbopMmaruu Beex chep uenoBeYeCKOoi 1eATeNbHOCTH HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM Yes0-
BEKOM 0e3 6a30BOI MaTeMaTHUECKOI MOATOTOBKH. YK€ B IIKOJIE MAaTEMAaTHUKa CIIY>KUT OIIOPHBIM MPEIMETOM
JUIS U3YYEeHHSI CMEXHBIX IUCUUIUIMH, a TOCJe IIKOJIbI pealbHON HEOOXOAMMOCThIO CTAHOBUTCS HEMIPEPHIBHOE
oOpa3oBanue, 4TO TpeOyeT MOJHOIICHHON 0a30B0i 00111e00pa30BaTEIbHON TOTOTOBKH, B TOM YHCJIE U MaTe-
MaTUYECKOM.

310 00YyCIOBICHO TE€M, UYTO B HAILIM IHU PACTET YUCIO MPOodeccuii, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM IIPUMeE-
HEHUEM MAaTEeMaTUKHU: U B cpepe SIKOHOMUKHU, U B OM3HECE, U B TEXHOJIOTUYECKUX 00TacTsIX, U JaXKe B TYMaHU-
TapHbIX cepax. Takum 0Opa3zom, KpyT MIKOJLHUKOB, JJIT KOTOPBIX MaTeMaTHKAa MOYKET CTaTh 3HAYMMBIM
MIPEeIMETOM, PACIIUPSIETCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS (PyHIaMEHTaIbHbIE
CTPYKTYpPHBI HAIIETO MUpPa: MPOCTPAHCTBEHHBIE (JOPMBI U KOTMYECTBEHHBIE OTHOILIEHUS OT MPOCTEHUIITNX, yCBa-
MBaEMbIX B HEMIOCPEJICTBEHHOM OIIBITE, JIO JJOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS Pa3BUTHS HAYIHBIX U
MPUKJIAIHBIX UAeH. be3 KOHKPETHBIX MaTeMaTHUYeCKUX 3HAHUH 3aTPyIHEHO TOHUMaHUe PUHIUIIOB YCTPOi-
CTBa U HUCII0JIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALINS Pa3HOOOPA3HON COLMAIbHOM,
HKOHOMMYECKOM, MONUTHYECKON nH(pOopMannu, ManodPPeKTHBHA TOBCETHEBHAS IPAKTHYECKAS JESATEIb-
HOCTh. Ka)X/1oMy 4elloBEeKYy B CBOCH JKU3HU MPUXOAUTCS BBITIOIHATD PACYETH U COCTABIISITH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJETh MPAKTUYECKUMU TPUEMaMU T€OMETPUYECKUX U3MEPEHHI U TI0-
CTPOCHH, YUTaTh WH(HOPMAIIHIO, IPEIICTABICHHYIO B BUJIC TAOJIHII, AHATPAMM U TPA(UKOB, )KHUTh B YCIOBUIX
HeonpeAenEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapaKTep CIydaiHbIX COOBITHA.

OAHOBPEMEHHO C pacHIMpeHueM cep MPUMEHEHHUsI MaTEMaTHKU B COBPEMEHHOM 00111ecTBE BCE Oojiee Bax-
HBIM CTAHOBHUTCSI MATEMAaTUYECKHI CTUIIb MBIIIIICHUS, TPOSBIISIONINICS B OMPEeIEHHBIX YMCTBEHHBIX HABbI-
Kax. B mporecce n3ydenust MaTeMaTUKU B apceHall NPUEMOB M METO/I0B MBIIIUIEHUSI YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHIYKIIHMS U JeAYKIIKs, 0000IeHNe U KOHKPETU3allus, aHalIu3 U CUHTE3, Kiaccuduka-
1M ¥ cUcTeMaTu3alus, abcTparupoBanye U aHanorus. OObeKThl MaTeMaTHYECKUX YMO3AKIIOUEeHUH, IpaBuia
WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUI, CIOCOOCTBYIOT BHIPAOOTKE YMEHHUS
(dbopMynpoBaTh, 000OCHOBBIBATh M JI0Ka3bIBATh CYKICHMS, TEM CaMbIM Pa3BUBAIOT JOTMUYECKOE MBILIUICHHUE.
Benymas ponb npuHaAneKUT MaTeMaTHKE U B (JOPMUPOBAHUHU AITOPUTMHUUECKON KOMIIOHEHTHI MBIIUICHHS U
BOCIIMTaHUM YMEHUM J€MCTBOBATH MO 3aJJaHHBIM aJITOPUTMaM, COBEPLICHCTBOBATh N3BECTHBIE U KOHCTPYUPO-
BaTh HOBBIE. B mporiecce penieHus 3a1a4 — OCHOBOW yueOHOM JAEITeTbHOCTH Ha YPOKaX MaTeMaTUKU — pa3-
BHUBAIOTCS TAK)K€ TBOPUECKAS U MPUKIIAHAS CTOPOHBI MBIIIUICHHUS.

OO0yueHnne MaTeMaTHKe Aa€T BO3MOXKHOCTh pPa3BUBaTh Y O0yUaIOIIUXCSl TOUHYIO, pallMOHANBHYIO  HH(pOpMa-
THUBHYIO pe4b, yMEHHE OTOMpaTh Haubosee MOIXO/SAIINE A3bIKOBbIE, CAMBOJINYECKHE, IpayuuecKue cpeacTBa
JUTS BRIPQKEHUS CYXACHUN U HATJISAHOTO UX MPEICTaBICHHMSL.

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 TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MATEMAaTHKH TSI pe-
IICHHs] HAYYHBIX U IPUKIIATHBIX 337a4. Takum 00pa3oM, MaTeMaTu4eckoe 00pa3oBaHnue BHOCUT CBOM BKJIAJl B
dhopmupoBaHHe OOIIECH KyIbTYphl YeJIOBEKa.

N3ydyeHne MaTeMaTHKH TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAHUIO KPACOTHI U
M3SIECTBA MATEMAaTUYECKUX PACCYKJIEHUH, BOCIIPUITHIO FTEOMETPUUECKUX (OPM, YCBOCHHUIO UJIEH CUMMET-
pumn.

HEJU U3YUYEHUSA YUYEBHOI'O KYPCA "T'TEOMETPHUSI"

«MaTeMaTHKy YyXKe 3aTeM Y4UTh HAJ0, YTO OHA YM B TIOPSIOK MPUBOINTY, — MHCAT BEIUKUI PYCCKUH yue-
HbIit Muxaun BacunseBud JIomoHOCOB. M B 3TOM COCTOUT O71HA U3 ABYX €€ 00yUeHUsI TEOMETPUH KaK CO-
CTaBHOM 4aCTH MAaTEMaTHKHU B LIKOJIE. JTOU 1IeJIh COOTBETCTBYET JI0KAa3aTeIbHasl TMHUS TPENOIaBAHUS T€0-
Metpuu. Crenys npeacTaBIeHHON paboueil mporpaMme, HaUMHAsI ¢ CEAbMOIO KJlacca Ha YpOKax reoMeTpuu



00yYaroIuiCs YIUTCs IPOBOAUTH JI0KA3aTENbHBIC PACCYXKICHUS, CTPOUTD JIOTMYECKHE YMO3aKIIOUYeHuUs, J10-
Ka3bIBaTh UCTUHHBIE YTBEPKIACHUSA U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKIEHUS OT «IIpO-
TUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOpATHBIC YTBEP)KICHHS. Y UEHHUK, OBJIAJICB-
LM UCKYCCTBOM paccy>KaaTh, OyJeT MPUMEHSTh €r0 U B OKPYXKaIOUIeH JKU3HU.

Kak nucan reomerp u nenaror Urops ®enoposud Ilapeiruy, «roasmu, IOHUMAOMMUY, YTO TaKOE JOKa3a-
TEJBCTBO, TPYAHO U JaXKE€ HEBO3MOXKHO MAHUITYJIUPOBaTh». M B 3TOM COCTOMT BaKHOE BOCIUTATEIBHOE 3HA-
YEHUE U3Y4YCHUS T€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTeMaTUYeCKOM 1Koe. Bmecre ¢ TeM aB-
TOPBI IPOTPAMMBI PEAOCTEPETAIOT YUUTENS OT U3IHUIIHEro GopMann3mMa, OCOOEHHO B OTHOLICHUH Havyall U
OCHOBaHMU reomeTpuu. @panny3ckuii MaremaTuk JKan J[beJOHHE IO 3TOMY MMOBOY BbICKa3aJics Tak: «HUTo
KacaeTcsl IeTUKaTHOM MPoOIeMbl BBEACHHS «aKCHOM», TO MHE Ka)eTCs, YTO Ha MEePBBIX MOpax HYXKHO BOOO-
11e u30eraTh MPOU3HOCUTH CaMo 3TO ciioBo. C APYroii ke CTOPOHBI, HE CIIEAYET YITYCKaTh HA OJJTHOW BO3MOXK-
HOCTHU JJaBaTh MPUMEPHI JIOTUYECKUX 3aKI0YCHUN, KOTOpbIE Ky/1a B OOJbIICH Mepe, YeM ujiesl akCuOM, SIBIIS-
IOTCSI ICTUHHBIMU U €IMHCTBEHHBIMH JIBUTAaTEIIMU MaTEMAaTUYECKOTO MBILIUICHUS».

Brtopoii nenpro n3ydeHus reoOMETpHUH SBISETCS UCIIOIb30BAHNUE €€ KAK MHCTPYMEHTA IIPU PEIICHUH KaK MaTe-
MaTHUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCSl B peaJIbHOM skU3HU. OKOHUMBILINN KypC T€OMETPUU
IIKOJIBHUK JIOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYI0 (pUrypy, onmucaTh CI0BaMU JaHHBIN
4epTEK WU PUCYHOK, HANTH TUIOIIAAb 3eMEIBHOTO Y9aCTKa, PACCUYMTATh HEOOXOIMMYIO JITUHY ONTOBOJIO-
KOHHOT0 Kabenst uinu Tpedyembie pa3Mephl rapaxa Jijisi aBTOMOOUIsl. DTOMY COOTBETCTBYET BTOPasi, BHIUMCIIH-
TEJIbHAs JIMHUS B U3yYEHUU F€OMETPHH B IIKOJIE. J[aHHAs MPaKTU4eCKasl TMHUSA SBJIIETCS HE MEHEE BaXKHOU,
yem niepBasi. Emé [lnaton npeanuceiBan, 4todsl «rpaxaane [IpekpacHoro ropoja Hi 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 Bellb 3HaeM, Kakasi 0eCKOHEUHas pa3HUIla CYIIECTBYET
MEXKy YEIOBEKOM IIPUYACTHBIM K T€OMETPUM U HENIPUYACTHBIM». J[JI1 3TOTO yUUTEII0 PEKOMEHYETCS TIO-
OupaTh 3a7]aun MPAKTHUECKOT0 XapaKTepa JUIsi paCCMAaTPUBAEMBIX TEM, YUUTh JAETE€H CTPOUTH MaTeMaTuye-
CKHME MOJIEJIM PEaIbHbIX KU3HEHHBIX CUTYallUi, IPOBOJINUTH BBIYUCIICHUS U OLICHUBATh aJIcKBATHOCTD I10JIY-
YEHHOTo pe3yiiprara. KpaliHe Ba)KHO OIUEPKUBATH CBS3U T€OMETPHUH C IPYTUMU IIPEAMETAMHU, MOTUBUPO-
BaTh MCIOJIb30BATh ONPENIEICHUS TEOMETPUUYECKUX (GUTYP U MOHITHIA, IEMOHCTPUPOBATH IPUMEHEHHE TOITY-
YEHHBIX YMEHUI B (PU3UKE U TEXHUKE. DTU CBSI3U HauboJjee SpKko BUAHBI B TeMax «BekTopwl», « Tpuronomer-
puyeckue cooTHoueHus», «Meroa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY TIaHy B 9 Ki1acce u3ydaercst yaeOHbIN Kypc «I eoMeTpHsi», KOTOPBIH BKITFOYAET CIETYI0-
IIM€ OCHOBHBIE pa3zeibl cofepkanus: «I'eomerprueckue GUrypsl 1 X cBOiCTBay», «M3MepeHHne reomeTpuye-
CKHX BEJIMYMHY», a TAKXKeE «J[eKapTOBbI KOOPAMHATHI HA INIOCKOCTH», «BEKTOPBI», «/|BUKEHHUS INIOCKOCTU» U
«ITpeobpazoBanus nogo0us». Y4eOHBIN MIIaH MpelycMaTpUBaeT U3y4eHne reOMeTpur Ha 6a30BOM ypOBHE HcC-
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 Mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYIINX, TEOPEMaA O KBaJIpaTe
KacaTeJIbHOM.

Bekrop, nnuHa (Mo1yib) BEKTOpa, COHANIPABJICHHbIE BEKTOPHI, IPOTUBOIIOJIOKHO HAPABICHHBIE BEKTOPHI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEPAIMY HAJl BEKTOpaMH. Pa3iokeHue BEeKTopa 1o ABYyM
HEKOJUTMHeapHbIM BekTopaM. KoopanHaTs! BekTopa. CKalsipHOE TPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JUIS
HaXOXJICHUA JJIUH U YIJIOB.

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

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

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

INVNIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATBI




OcBoenne yuebHOr0 Kypca «['eoMeTpusi» T0DKHO 00ecriednBaTh JOCTHKEHUE 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 MPOIILJIOMY U HACTOSIIEMY POCCUMCKONM MaTEMAaTHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSM POCCHMCKMX MATEMAaTUKOB M POCCUHMCKONM MAaTEMATHYECKOW IIKOJbI, K UCIIOJb30BAHUIO ITHUX
JTOCTH)KCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U PeaTM3alliy €ro Mpas, MPEJACTaBICHHEM O MaTe-
MaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHHMSI PA3IMYHBIX CTPYKTYP, SBICHUH, TPOLIEAYP FPaXKTAHCKOTO 001IIe-
cTBa (BBIOOPHI, OIIPOCHI | TIP.); TOTOBHOCTBIO K OOCYKJIEHUIO 3THUECKUX MPOOJIeM, CBI3aHHBIX C MTPaKTHYe-
CKUM IIPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTU MOpPajib- HO-dTUYECKUX PUHUMUIIOB B JI€si-
TEJIbHOCTH Y4EHOTO.

TpynoBoe BociuTanue:

YCTAHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYECKUX 33714 MaTEMAaTUYECKOM HAMPaBICHHOCTH, OCO-
3HAHUEM BaXHOCTH MAaTEeMAaTHUYECKOTO 00pa30BaHUS HA MIPOTSHKCHUH BCEH )KU3HU JIJISl YCIEITHON mpodeccro-
HAJIbHOMU JESITETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN;

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

IcTeTHYECKOE BOCIIUTAHUE,

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSATUIO MATEMAaTUYECKUX 0OBEKTOB, 33/1a4, pellie-
HHUI, paCCYKJICHHI; YMEHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI 0 IIO3HAHUS:

OpUEHTAIINEH B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX IIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHsI YEIIOBEKA, MPUPOIbI M 00IIECTBA, TOHMMAaHHEM MaTeMaTHUECKO HayKu Kak cephl YenoBe-
YECKOM JIESITEbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JIJIS1 Pa3BUTHS IUBUIN3ALNY;

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:

OpUEHTAIINEH Ha MPUMEHEHNE MaTEeMAaTUUEeCKUX 3HAHUH ISl peIeHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKpYXKa-
IOILIEN Cpeibl, INIAHUPOBAHUSA MTOCTYIKOB M OLEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH Cpebl;
OCO3HaHUEM TI100aTbHOTO XapaKTepa SKOJOTUUYECKUX MPOOJIEM U MTyTeH UX pPelieHusl.

JIN4YHOCTHBIE pPe3y/IbTaThl, 00eceYrBaONIUe AJANTANNI0 00YyYAKIIErocs K U3MEHSIOIIHMMCSH YCJIOBUAM
COLMAJILHOM M MPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSX HEONPEACIEHHOCTH, ITOBBILIEHUIO YPOBHS CBOEH KOMIIETEHT-
HOCTH Yepe3 MPAKTUUYECKYIO A TEIHHOCTD, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIOJIEH, TproOpe-
TaTh B COBMECTHOM J€ATEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTUX;

— HEO0XOJIMMOCTHIO B (DOPMUPOBAHNH HOBBIX 3HAHUM, B TOM YHCIIE (HOPMYIUPOBATH UICH, TIOHSATHUS,
TUINOTE3bl 00 00OBEKTaX U SBICHUSIX, B TOM YHCIIE paHEE HE U3BECTHHIX, OCO3HABATH JEPUIUTHI COO-
CTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BHI30B,
TpeOYIOMMT KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS U JeHCTBUSI, POPMYIUPOBATH U OIIe-
HUBATh PUCKH U TOCIEACTBHUS, (POPMHPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI
MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOrpaMMbl yueOHOTo Kypca «I'eoMeTpusi» XapakTepu3yroTcs OBja-
JICHUEM YHUBEPCANIbHbIMU HO3HABAMEIbHBIMU OCLICIBUAMU, YHUBEPCAbHBIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATbHIMU PESYIAMUGHBIMU OCliCIBUAMU.

1) Vuugepcanvhuvle noznasamenshule Oeticmsus 0Oecneyusarm Gopmuposanue 6a306blx KOZHUMUBHBIX



npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOIHAHUL OKPYHCAIOUe20 MUpa, npumeHeHue 102U4ecKux,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).
basoBble jlornueckue 1eicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMaTHUECKUX 00bEKTOB, MOHATHUH,
OTHONIICHUN MEXIY MOHATUSAMU; (HOPMYIIUPOBATH ONPEICIICHUS MTOHITHIA, YCTAHABIIMBATH CYIIle-
CTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMU, OCHOBAHUS ISl 0000IIEHNS U CPaBHEHHU S, KPUTEPUU MPOBO-
JMMOTO aHaJIN3a;

BOCIPUHUMATh, POPMYITHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, ANHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B paKTax, JaHHbBIX,
HAOJIOJICHUSX U YTBEPKACHUSX; TIPEIaraTh KPUTSPUH VISl BBISIBICHUS 3aKOHOMEPHOCTEH U MPO-
TUBOPEYMIA;

JienaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3z0buparh JOKa3aTEILCTBA MATEMATHICCKUX YTBEPKACHU (TIPSMBIE U OT TIPOTHBHOTO), IIPOBOIUTH
CaMOCTOSITeNIbHO HECTIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BBICTPAUBATh apryMEHTAIHIO,
MPUBOUTH PUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

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

Ba3oBble HcciieoBaTeIbCKUe JeHCTBUA:

MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BaTENbCKUI MHCTPYMEHT MO3HAHUSL; (POPMYJIUPOBATh BOIIPOCHI,
buKcupymoue NpoTUBOpeyune, NpodaemMy, CaMOCTOSATEIbHO YCTAHABIMBATh HCKOMOE U JJaHHOE, (hop-
MHpPOBATh TMIIOTE3Y, aPITYMEHTUPOBATh CBOIO ITO3HUIINIO, MHEHUE;

IPOBOJUTH 10 CAMOCTOSATEIBHO COCTABICHHOMY IJIaHY HECJTIOXKHBIN 3KCIIEPUMEHT, HEOO0JIbLI0e
UCCJIEJOBAHKE 110 YCTAaHOBJIEHUIO 0COOEHHOCTEN MaTeMaTUYECKOro 00BbEKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COO0M;CaMOCTOATENEHO (hOPMYIUPOBaTh 0000IIEHNS M BBIBOBI IO PE3YIIb-

TaTaM MPOBEAEHHOTO HAOIIOEHUS, UCCIIEIOBaHMSI, OLIEHUBATh JOCTOBEPHOCTD MOJyUYEHHBIX
pe3yiabTaTOB, BBIBOAOB U 0000IIECHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLECCA, A TAKIKE BBIJIBUTATh MPEIITIOIOKEHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISBIISATH HEAOCTATOUHOCTh U U30BITOYHOCTh HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIs PEIIeHuUs 3a-
Jlauy;

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 00YUAOWUXCAL.
Oo01menue:

BOCIIPUHUMATH U CbOpMy.]'II/IpOBaTI) CYXKACHUA B COOTBETCTBHUH C YCJIOBHUAMHU U LCTIAMHA O6H.[€HI/I$I;
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX, JaBaTh
MOSCHCHUA 110 X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJ'Iy‘-IGHHBIfI PE3YIbTAT,

B X0J1€ 00CYKJIeHH 337aBaTh BOIPOCHI IO CYIIECTBY 00CYXk/1aeMOi TeMBbI, POOIEeMbI, perraeMoif 3a-
Jlaui, BbICKa3bIBaTh UJI€U, HAllEJICHHbIEC HAa MIOMCK PELLIEHUS; COMTOCTABIIATh CBOM CYXKJIEHUS C CYXk/Ie-
HUSIMH JJPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKHUBATh PA3JIMUME M CXOJCTBO MO3UINI; B KOPPEKTHOU
dbopme GpopMyIHpoBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUSI;

IPECTaBIATh Pe3yIbTAThl PELICHNS 33JauH, SKCIIEPUMEHTA, UCCIIeI0OBaHUs, IIPOEKTA; 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,



pacnpeneniaTb BUabl paboT, JOrOBapUBaThHCs, 00CYKAATh MPOIIECC U pe3yabTaT paboThl; 06001IIaTh
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 BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH 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;
— OLEHUBATh COOTBETCTBUE pE3yJIbTaTa ACATEIbHOCTH IOCTaBIEHHOMN 1IEJIN U YCIOBUAM, OOBSACHSTD
NPUYHHBI JJOCTHKEHUS WIH HeTOCTHKESHUS 1IeITH, HAXOIUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
OcBoenue yuebHOro Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHus JIOJDKHO 00ECIICYNBATh
JOCTUKEHHE CIEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

— 3HaTh TPUTOHOMCTPUYCCKUC (bYHKIII/II/I OCTPBIX YI'JIOB, HAXOJUTH C UX ITOMOIIBIO PA3JIMYHBIC 3JICMCHTBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pellleHue MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ moMoIsio
KaJIbKYJIATOPA) AJIMHBL U YIJIbI 1711 HETAOIMYHBIX 3HAYCHUI.

— Ilonb3oBatbes hopMynaMu NpUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM JIJIsSI
HaXO0XICHUA COOTHOIIECHUH MCXKAY TPUTOHOMCTPUICCKHUMU BCINYNHAMU.

— Hcnonb30BaTh TEOpEMBbI CHHYCOB U KOCHHYCOB ISl HAXOXKJICHUS Pa3InYHBIX JIEMEHTOB Tpe-
YroJIbHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX NPHU PEIICHUN T€OMETPUUYECKUX 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 q)HSPI‘-IGCKI/IX 3agad.

— 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).



TEMATHYECKOE IIJIAHUPOBAHUE

Ne  |HanmenoBanwue pasznenos| KommuectBo wacos | Jlara Bupbl nestenbHOCTH Bunel, popmbl DJEKTPOHHBIC

n/m ¥ TCM HPOTPAMMEL lpcoro  [koHTD. |[IpaKT KOHTPOJIA (undpossie)

pa6.  [pab. o0Opa3zoBaTenbHbIC
pecypcbl

Paznen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PelieHne TpeyroibHHKOB.

1.1. |Onpenenenue TpuroHo- 2 -DopMyIHpOBaTh ONpeIeNeH s TPUrOHOMeTpruueckux GyHKImi |YcrHblii onpoc  |https://www.yaklass.ru/p/g
MeTpUYecKnX (PyHKITUH TYHIBIX U IPAMBIX YIJIOB.; leometria/9-
yrioB ot 0° 1o 180°. klass/sootnosheniia-

1.2. [KocuHYyC U CHHYC IIpsi- 2 -BeiBOMTE TEOpeMy KOCHHYCOB M TE€OpPEMY CHUHYCOB (C paany-[[IncbMeHHBIH mﬁZhd_u'StoroTa_nle'
MOT'O H TYIIOFO VIUIa COM OINHCAHHOMN OKPYKHOCTH).; o1poc uglami-treugo'nika-

YIIOTO yT7d. kaliarnoe-proizvedeni_-

1.3. [Teopema KOCHHYCOB. 2 -BeiBoinTh TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (c panuy-{TectupoBanue  [9222/sootnosheniia-
(O606mEnHas), TeopeMa COM OTHCAHHOH OKPYKHOCTH). mezhdu-storonami-i-
CHHYCOB (C painycoM uglami-treugolnika-
OIMCAHHOI OKPYKHOCTH 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |Haxoxienue MmMH cTo- |2 -PemiaTh TpeyronbHUKY. ; Onpoc 1o https://resh.edu.ru/subject/|
DOH ¥ BEJIUUMH YIJIOB Pemate npakTuyeckue 3aa4n, CBOASIINECS K HAXOKISHHUIO MHNBUTyaabHBIM [€SS0n/2040/main/
TpEyTOTLHIKOB. Pa3IMYHbBIX JIEMEHTOB TPEYTOJIbHHUKAX. ; KapTOCKaM

1.5. |[DopMysa mIomaH Tpe- 2 -dopmyaHMpoBaTh OnpeieNneH s TpUronoMerpuaeckux Gynkumit |Ycraeiid onpoc  |https://skysmart.ru/articles/
YTrOJLHHUKA YEPE3 JBE TYIBIX U IPSIMBIX YIJIOB.; mathematic/Kak-nayti-
CTOPOHBI 1 YIOJI MEXKLY -BbIBOINTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paany- ploshchad'-

M COM OIMCAHHOM OKPYXHOCTH).; pryamougol'nika

1.6. |Dopmyia momany ye- 2 -Pemath TpeyronbHuKH. ; [TrcLMeHHBIH https://www.resolventa.ru/
THIPEXYTOJIBHIKA Yepes3 Pemath npakTuueckue 3a1a4um, CBOISIINECS orpoc spr/planimetry/sqf.htm
ero JIMArOHAH H YroJl K HaXOX/ICHHIO Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKAX.;

MEKTy HUMH.

1.7. [[IpaktHueckoe 3 -Pemate npakTuyeckue 3a1a4u, CBOISIINECS TectupoBanue  |https://www.resolventa.ru/
puMeHeHne K HAXOXKJCHUIO PA3IMYHBIX JIEMEHTOB TPEYrOJIbHUKAX. ; spr/planimetry/sgf.htm
ITOKa3aHHBIX TEOPEM

Mtoro no pazneny 16

Paznen 2. [IpeodpazoBanne nonodus. Merpuieckue COOTHOIIEHHS B OKPYKHOCTH

21. [[Mousitue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHHUS TOJOOHS; Yernpiit onmpoc  |https://infourok.ru/prezent
01061 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 |COOTBETCTBEHHEIE 2 -HccnenoBarh OTHOIIEHHWE JIMHEWHBIX 3J1€MEHTOB (puryp[llucbMeHHbli otrezkov-hord-i-sekuschih-
5JIEMEHTBI TTOOOHBIX [py IpeoOpa3oBaHUHK IIOJ00MS. ; OTpoc 2896250.html
buryp. -Haxomute mpumepsl 1moaoOus B OKpYXKarollell AeCcTBUA

TE€JIbHOCTH. ;

2.3. [Teopema o mpoussene- |2 -BbIBO/IMTE METPHYECKHE COOTHOIIEHHUS MeskTy oTpeskamu [Tectuposanme  |https://infourok.ru/prezent
HIM OTPE3KOB XOPJI, TCO- XOpJI, CCKYIITUX U KacaTCIbHBIX C MCIIOJIb30BAHNCM BITMCAH- aclya-po-geometrii-na-
PEMa O MPOH3BE/ICHHM me %T.HOB u Ho;[06HHg Tp.eyI‘OJILHI/IKOB. OcBanBaTh MOHSTHE :)et?;g[(?)r\(/)—lﬁ(\)/fgﬁljgﬁschih—
OTPE3KOB CEKYIIHX, TEO- peodpazoBaHus MOJO0MUS. ; } 5896250 hirm
peMa 0 KBajpaTe Kaca- -MccnenoBaTs OTHOIICHHWE JMHEHHBIX JJIEMEHTOB (QUTYD httos //interneturok.ru/less
R~ [pu IpeoOpa3oBaHNU MOA00HS.; on/qeometrv/9-

-BeIBOIUTH METpUUECKHE COOTHOIICHHUS MEXIY OTPE3KaMH| kIasgs/itoqov)oe—povtorenie—
XOpJ, CEKYIUIUX M KacaTeJIbHbIX C MCIOJIb30BAHUEM BIIMCAH- kursa-geometrii-za-79-
HbIX YI'JIOB U M0 T0OHBIX TPECYIrOJIbHUKOB.; klassy/tochka-vnutri-i-vne-

Pemate reomerpuueckue 3ajayd M 3aJaud U3 peabHOM okruzhnosti
PKU3HU C MICTIOJIH30BAHUEM ITOJO0HBIX TPEYTOJIHLHUKOB. ;

2.4. |[IpuMeHeHye B pelleHHN 3 -Pemarp reomerprdeckue 3a1auu ¥ 33724 U3 peasibHol  |Onpoc 1o
reOMETPHYECKHX 3a/1a4 PKU3HU C MICTIOIh30BAHUEM ITOJI00HBIX TPEYTOJIBLHUKOB. ; KapTOuKam

Mtoro mo pa3neny 10

Pa3znen 3. Bektopsl

3.1. |Ompepenenue BEKTOPOB, (2 -Hcrnonb30BaTh BEKTOpPHI KaK HAIlpaBJEHHBIC OTPE3KH, MC-YCTHBIH onpoc  [https://www.yaklass.ru/p/g
CIIOKEHUE U PA3HOCTh CIIeZI0BaTh T€OMETPHUYECKHN (IIEpeMEIeHUe) U (DU3HIECKU eometria/10-klass/vektory-
BEKTOPOB, YMHOYKEHUE (CHJa) CMBICTIBI BEKTOPOB. ; v—prostrar_lstve—delstV||a—s—
BEKTOpA HA YHCIIO. \vektorami-

3.2. (Dusmueckuii u reomer- |2 -Mcrions30BaTh BEKTOPHI KaK HAIPABJICHHBIC OTPE3KH, HC-IIMChbMEHHbI ?_2484 oplz_e_delenlf-l- .
[PUYECKHIA CMBICIT BEKTO- CIIEZI0BaTh T€OMETPHYECKHH (TIepeMelleHre) U (HU3HIeCcKuiionpoc IZICheskIl-SmyS'-Vekiora-

\V-prostranstve-9286
[POB. (cuna) CMBICIIBI BEKTOPOB.;
-3HaTh OMpeNEerIeHUsI CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHUSI BEKTOpa Ha YHCJIO, MCCIIEIOBATh T€OMETPUUECKHUH M|
(bU3MYECKUN CMBICIBI ATHX OTEpaIuii.;

3.3. [Paznoxenwue BexTopa mo |2 -Pemate reomerpuueckue 3ajaun ¢ UCIMOJIB30BAHUEM BEK-{IecTpoBaHue https://resh.edu.ru/subject/I
[IByM HEKOJUTMHEAPHBIM TOPOB.; esson/3038/main/
BEKTOpaM.

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

3.5. [CkanspHoe npousBeae- |1 -Haxoguth ckamsspHOE MpOU3BEICHNE BEKTOPOB, €T0 MMPUMEHE- |Y CTHBIH OIpoc eometria/9- .

HIIe BEKTOPOB, €0 MpH- HIC ISl HAXOXKICHUS JIJIMH U YIJIOB. Klass/ sootnoshenll_aT
MeHeHe 11 HaXOsKIe- mezhd_u-storona_ml-l-
HUS JJTHH U YTJIO0B. uqla_ml-treuqol_nlka- .

3.6. [Pemrenue 3amau ¢ momo- |1 - Pemath 3aauu ¢ MOMOIIBIO BEKTOPOB. [T1crMeHHbBIN Blzazlg;lgrllgﬁ;?;%leZVEdenl -

[11bFO BEKTOPOB orpoc
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3.7. [[IpumeHeHue BEKTOPOB (1 -IIpuMeHATH BEKTOPHI IS PEIICHUs 3a1a4 KNHEMATHKN 1 Me- [TectupoBanme  [proizvedenie-vektorov-
7151 peLeHus 3a1a4 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 (1 -OcBauBaTh MOHATHE MPSIMOYTOJIBHOM CHCTEMbI KOOPAMHAT,|Y cTHBIH onpoc  |https://infourok.ru/konspe
TOYEK Ha IIJIOCKOCTH. IEKapTOBBIX KOOPIMHAT TOUYKH. ; kt-uqu_a-uqlovoi- _
4.2.  |YpaBHeHHE IIPIMON 1 -BbIBOAMTE ypaBHEHHUE MPSIMOI U OKPY>KHOCTH. ; [TriCHMEHHBIH koefficient-pryamoj-s-
onpoc podgo
4.3.  |Yrnosoii koadpunuenr, |1 -BeiensaTe mOMHBIA KBaapar s HaXOXICHHsS IEHTpa u/lecTupoBaHue https://www.yaklass.ru/p/g
TAaHTEHC yIJIa HAKJIOHA, [pagnuyca OKpY>KHOCTH IO €€ YPaBHEHHIO. ; eometria/9-klass/metod-
apajuIeIbHbIC U Iep- koordinat-9_887/uravr_1enie-
eHIMKyTApHbIE TIPSi- okruzhnosti-uravnenie-
\ibie priamoi-12247/re-
bbd7dd94-cd7b-473e-
4.4. |[YpaBHEHHE OKPYKHOCTH. (1 -BBIBOIUTH YypaBHEHUE OKPYKHOCTH.; Ornpoc 1o h426-96cch9cOefa3
KapTOYKaM
4.5. |Haxoxxaenue koopauHar |1 -Pemares 3amaun Ha HAXOXKJICHHE TOUYEK MMEPECEUYCHUs Mpsi-Y CTHBIH ompoc
TOMCK IIEpeCeHeHt MBIX U OKPY>KHOCTEH C IIOMOLIBIO METOA KOOPAUHAT.;
OKPYKHOCTH U TIPSIMOU
4.6.  [Meron xoopauHaT npu (1 -Pemate 3a1aun Ha HaXOXIEHUE TOYEK INepecedeHus nps-lIncoMeHHbIH https://resh.edu.ru/subject/
[PEIICHUM I'€OMETPUYIC- MBIX U OKp}I)KHOCTCI\/JI C MMOMOIIBIO METO/Ia KOOPJNHAT.; OIIPOC lesson/2508/main/
CKHMX 3a/1a4
4.7. |Hcronp3oBaHKe METOAA |2 -Pemarh 3ajaun Ha HaXOXAEHUE TOYEK IepecedeHus nps-lecruposanue https://resh.edu.ru/subject/
KOOpAMHAT B IPaKTHYe- MBIX U OKPYKHOCTEH C IIOMOIIBIO METO/IA KOOPAUHAT.; lesson/2508/main/
CKMX 3aj1auax
Toro o pasueiny: ¢
Pazgen 5. [lpaBuiibHbIe MHOTOYTOJAbHUKH. JIJIMHA OKPY/KHOCTH M IJIOMIAAL KPyra. Beruuciienue miomaei
5.1. [[IpaBUIBLHBIE MHOTO- 1 -OopMynHpOBaTh OMPEEICHUE TPABIIBHBIX MHOTOYTOIb- [ONpoc 1mo httDSI//WWW.VaklaS_S..ru/D/Q
YTOJIEHUKH, BEIYMCIIEHHE HUKOB, HAXOJUTh UX DJIEMCHTHI.; MHIMBUYaJIbHBIM eometrla/9-_k_lass/dllna-
X 5JIEMEHTOB. -ITonb30BaThCs MOHATHEM [UTHHBI OKPY)KHOCTHU, BBEIEHHBIM|KAPTOIKaM okruzhnosti-i-ploshchad-
C TIOMOILBIO TPABUIILHBIX kruga-9241/pravilnye-
5.2, [Uucio 1 -OopmynupoBaTh onpeeIeHUE TPABUIBHBIX MHOTOYTOJIb- |Y CTHBIN OIPOC mnogougolniki-9246/re-
£ P 1 AmHa 983bb30f-8304-4d02-
OKPYKHOCTH. HUKOB, HAXOIUTh UX AJICMEHTEHL.; ) 2739-40bb351ch45d
-Ilonb30BaThCsl MOHATUEM JJIUHBI OKPYKHOCTH, BBEAEHHBIM
C TOMOIIBIO TIPABHIIBHBIX
5.3. |lnuna qyru 1 -dopmynupoBaTh onpeieeHue TPABUIBLHBIX MHOTOYTOJIb- |[[IMCEMEHHBIN https://vaw.vaklas_s.ru/p/q
OKPY>KHOCTH. HUKOB, HAXOJUTh MX JIEMECHTBHIL.; onpoc eometria/9-klass/dlina-
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-ITonp30BaThCS TTOHITHEM AJINHBI OKPY’KHOCTH, BBeI[éHHI:IM
C TTIOMOIIBIO ITPABUJIBHBIX

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

5.4. |Pammannas mepa yrma. |- -DopmyaHpOBATh ONPEIEICHUE MPABHIILHBIX MHOTOYTOJIb- [TecTupoBanue Ef&:;hgfgf;/_rpelcés()ht)?;f?:a
HUKOB, HAXOUTh MX 3JICMEHTHI. ;
-ITob30BaThHCS OHATHEM [UTHHBI OKPY)KHOCTHU, BBEIEHHBIM e82¢-4090-b115-
ed6027b17826
C IIOMOIIBIO MPABHIBHBIX
5.5. [[lmomas Kpyra i ero 1 -DopMynHpOBaTh ONPEIEICHUE TPABIIIBHBIX MHOTOYTOIb- [OmIpoc 1mo https://vaw.vaklas_s.ru/p/q
PJIEMEHTOB (CEKTOpa U HIKOB, HAXOJUTh UX DJICMEHTBHI.; MHIMBYTya bHBIM e0Metria/9-klass/dlina-
CEerMeHTa). -[Tonp30BaThCSI MOHATHEM [UIMHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C TIOMOIIHIO TTPABUITBHBIX kruqa-9241_/dllna-
5.6. |Borumcienue miomaneii |2 -OopMyITUPOBATH OMPEICICHIE PABIILHBIX MHOTOYTOJIb- |Y CTHBIH OIpocC okruzhnosti-ploshchad-
e kruga-9494/re-80ba7b3a-
DHTYp BKITIOUAIONIIX HHKOB, HAXOJUTh UX DJICMEHTHL.; ) 082¢-4b90-b115-
DIEMEHTHI KPyTa. -[Top30BaTHCS OHATHEM [UTHHBI OKPYKHOCTH, BBEIEHHBIM d6027b17826
C MOMOIIBIO MTPABUIIBHBIX
Ttoro mo pazneny: 8 [ [nceMeHHBIH
onpoc
Paznen 6. JIBHIKeHHS TUIOCKOCTH
6.1. [[Tomsitue o nBikenun  |L -Pa36uparh mpuMepbl, WILTFOCTPUPYIONIHE MOHATHS ABHXKe- [Onpoc 10 https://www.yaklass.ru/
[IOCKOCTH HUS, IEHTPOB U OCEH CUMMETPHH. ; MHIMBUYallbHBIM [p/geometria/9-
-OopMyTUpPOBATH ONPEIEIeHHs TApaJUIETBHOTO NepeHoca, [KapToIKkaMm klass/dvizhenie-
[OBOPOTA U OCEBOI CHMMETPHHL.; 10434/poniatie-
6.2. [[apamtenshbiii neperoc, L -BBIBOIUTH MX CBOMCTBA, HAXOAUTH HEMOABMKHBIE TOUKH.; |YcrHbii onpoc  [dvizheniia-simmetriia-

[I0BOPOT ¥ CUMMETPHS HaxoauTh HEHTPBI M OCH CUMMETPUI TPOCTEUIINX QUTYP 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10

6.3. |Ocu u LentTpsI 1 -[IpuMeHsTh MapauIenbHBIN IEPEHOC U CUMMETpPHUIO TIpu  [[IucbMeHHbIH https://infourok.ru/urok-

CHUMMETPUU pPELICHUH TEOMETPHUECKUX 3a1a4 (pa3ouparh MpuMephl).;  [0Ipoc po-matematike-dlya-

6.4. [[Ipocreiimme npumene- |2 -Vcnonb30BaTh 7151 MOCTPOEHUS U UccienoBaHuil mudpo- [Tectuposanue klassa-pravilpifa-

HUsl B PENIEHUH 337124 BEIC PECYPCHI.; mnogougolniki-
reshenie-zadach-
1178089.html

rtoro no pasneny: 6
Pa3nen 7. [loBTOpeHue, 00001IeHUEe, CUCTEMATU3ALMSI 3HAHUI
7.1. |[loBTOpeHHE OCHOBHBIX -OnepupoBaTh MOHATHIMU: GUTYpa, TOUKA, psiMasi, yroj, [Ompoc no https://interneturok.ru/less
MOHSATUU U METOJIOB KYp- MHOTOYTOJIBHUK, PABHOOCIPEHHBIN U PABHOCTOPOHHHM Tpe- [MHAWBHIYaIbHBIM MQ_M )
YTOJIbHUKH, TPSIMOYTOJIBHBIH TPEYTONbHHK, MeHaHa, Ouc-  [KapTOuUKaM klass/itogovoe-povtorenie-

coB 7/—9 kmaccos,
0000IIEHNE U CUCTEMA-

TH3aIMs 3HAHWH.

CEKTpHCa U BbICOTA TPEYTOJIbHUKA, MTapajlieorpaMmm, poMo,
[IPSIMOYTOJIBHUK, KBAJpaT, TpaNelys; OKpyKHOCTb, Kaca-

kursa-algebry-9go-

klassa/povtorenie-i-
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TeJIbHAs; PaBEHCTBO U 1oio0ue Gpuryp, TpeyroJbHUKOB; Ma-
PATUICIIEHOCTD U MEPIICHIUKYIIPHOCTD PSAMBIX, YTOJI MEXIY
MPSMBIMUA, CAMMETPHUSI OTHOCUTEIIEHO TOYKHU M MIPSIMOI; IH-

sistematizatsiya-kursa-
algebry-7-9-klassa-
preobrazovanie-

Ha, pacCTOsHUE, BEJIMUYMHA YIJIa, IUIOMA/lb, IEPUMETP.; I\—/ywy
7.2.  [[Ipocreifiue reomMeTpu- Hcnonk3oBath (hOpMYIIBI: TIEPUMETPA U TUIOIIATA MHOTO-  |Y CTHBIN OIpPOC mlwww.vaklass.ru/p Ja
eckiie urypsr u ux YTOJIbHUKOB, JUIMHBI OKPYXHOCTH U IUIOINAAM Kpyra, 00bEMa https://infourok.ru/issledou
CBOIICTBA. [IPSIMOYTOJIBHOTO NIapajuleIenuIesa. ; atelskaya-rabota-po-
7.3. |Usmepenne OnepupoBaTb NOHATUAMU: PUrypa, TOUKA, IpsiMas, yroi, [[luceMeHHbli matematike-na-temu-
reOMETPHYECKUX MHOTOYTOJIbHUK, PABHOOCIPECHHBIN U pABHOCTOPOHHUH Tpe- [0IPOC obobshenie-i-
BEJTYHH. YTOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTrOJIbHUK, MeuaHa, Ouc- sistematizaciya-
CEKTpHUCA U BbICOTA TPEYroJbHUKA, apajIeIorpaMM, poMo, uchebnogo-materiala-
[PSIMOYTOJIBHUK, KBAAPaT, TPaMelus; OKPY>KHOCTb, Kaca- kursov-7-9-klassov-
TeJIbHAS; paBEHCTBO M 1o1o0ue Guryp, TpeyroJbHUKOB 4314350.html
7.4. [TpeyronbHuKM. -OnepupoBath MOHATUAMH: PUTYpa, TOUKA, IpsiMast, yroy,  [Onpoc mo
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUH Tpe- [AHIMBUIYaTbHBIM
YTOJIbHUKH, MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeTnaHa, ouc-  [KapToukam
CEKTpHUCa U BbICOTA TPEYroJbHUKA, TapajiiesorpaMm, pomo,
[IPSIMOYTOJIBHUK, KBaApaT, Tpanelus; OKpPy>KHOCTb, Kaca-
TeJIbHAS; paBEHCTBO M 1o1o0ue Guryp, TpeyroJbHUKOB
75. [Mapamiensibie u -OrnepupoBaTh MOHATHAMM: QUrypa, TOUKa, MpsMas, yron,  [Yerstii onpoc  |hitps://www.yaklass.by/p/
EPIICHIUKYIIAPHBIC MHOT'OYT'OJIbHHK, paBH06eI[peHHLIﬁ )5 paBHOCTOPOHHI/Iﬁ Tpe- Mm .
[psIMbIE. YTOJIBHUKH, IPSIMOYTOJIbHBIA TPEYTrOJIbHUK, MeTHaHa, OrC- klass/nagliadnaia-
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajieIorpaMM, poMo, geometriia- .
[PSIMOYTOJIBHUK, KBAJIPAT, TPAIICIHs; OKPYKHOCTH, Kaca- 12325/parallelnye-i-
TeJIbHAs; PaBEHCTBO U 110100ue GUryp, TpeyrojJbHUKOB; Ma- pfir;;ngl_lilégg;nve-
PAJIIIEIBHOCTD U NMEPIEHIUKYISIPHOCTD MPSAMBIX, YTOJ MEXKIY PHAMYE-Lasos
MPSMBIMUA, CAMMETPUSI OTHOCUTENIHO TOYKHU M MIPSIMOI; UTH-
Ha, pacCTOsSIHUE, BEJIMYMHA YIJIa, IJIOMAb, IEPUMETP.;
lcrionb30BaTh GOPMYIIbL: IEPUMETPA U TIOMIAAN
7.6. |OKpYKHOCTB 1 KpYT. -OneprupoBath MOHATUSAMU: (PUTYpa, TOUKA, TIPsIMast, yros,  [[luceMeHHbIi https://www.yaklass.ru/p/g
MHOTOYTOJIbHUK, paBHOOEIPEHHBIH M paBHOCTOPOHHUI Tpe- [0TPOC eometria/9-klass/dlina-

YTOJIbHUKH, IPSMOYTOJIbHBINA TPEYTrOJIbHUK, MeIuaHa, Ouc-
CEeKTpHUCa U BbICOTA TPEYroJbHUKA, TapajlieorpaMm, pomo,
[IPSIMOYTOJIBHUK, KBaJIpaT, TPAIleLHsl; OKPYKHOCTb, Kaca-
TeJIbHAs; PaBEHCTBO U 110100ue GUryp, TpeyroJbHUKOB; Ma-
[PAJUIETIBHOCTD U MEPIIEHIUKYISAPHOCTD NPSAMBIX, YTOJI MEXIY
[IPSMBIMU, CAMMETPHS OTHOCUTEIILHO TOYKH U IIPSIMOM; JJIH-
Ha, PaCCTOSHUE, BEIMYUHA YIUIa, II0IIAb, IEPUMETD.;

lcrionb30BaTh GOPMYIbI: IEPUMETPA U TUIOIIAAN

okruzhnosti-i-ploshchad-

kruga-9241/dlina-
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7.7. [[eomeTrpuueckue
[TOCTPOCHHSI.

-OrnepupoBaTh MOHATUAMU: PUTYpa, TOUKA, IPsIMast, yrod,
MHOTOYTOJILHUK, PABHOOCAPEHHBIN U PAaBHOCTOPOHHHM Tpe-
YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MeIaHa, Ouc-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, [TapajljiesiorpaMmm, poMo,
MPSIMOYTOJIbHUK, KBaJIpaT, TpaIelus; OKPY>KHOCTb, Kaca-
TebHasl; paBEHCTBO U 1o00ue puryp, TpeyrojlbHUKOB; Ma-
[pAJIIEIBHOCTD U IEPIEHIUKYIIAPHOCTD IIPSAMBIX, YTOJI MEXIY
[PSIMBIMU, CAMMETPHSI OTHOCUTEIIFHO TOUKH U IPSIMOM; JJTH-
Ha, pacCTOSIHUE, BEJIMYMHA YIJIa, IUIOIA/b, IEPUMETP.;
lcnonb30Bath (hOpMyIIBI: IEpUMETPA U TUIOMIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-

geometricheskie-

postroeniya-4502905.html

MToro no pa3geny:

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

aara Tema ypoka
No IU1aH ¢baxt
IloBTOpeHue — 4 yaca

1. IToto0HBIE TPEYTOIBHUKH

2. YereipexyronpHuky. [nomanu reomerpudeckux Guryp

3. Brincannele, onucaHHbIe U EHTPAJILHBIC YTIIbI

4. Juaznocmuueckan Konmpoavnas paboma

Tpuronomerpusi. TeopemMbl KOCMHYCOB U CHHYCOB. Pennienne TpeyrojibHuKkoB — 16 yacon

S. Ornpenenienne TpuroHoMeTpudecknx GyHkiwmii yrinos ot 0° mo 180°

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

7. Kocunyc 1 cuHyc npsiMoro u Tyrnoro yria

8. KocuHyc 1 cuHyC OpsiMOro M Tynoro yria

9. TeopeMa KOCUHYCOB

10. Teopema cuHyCOB (C palyCOM ONUCAHHONW OKPYKHOCTH)

11. Haxosx/ieHre JUIMH CTOPOH TPEyTroJIbHUKOB

12. Haxosx/1eHrne BeJIMYiH YTIIOB TPEYTOJIbHIKOB

13. dopmyJa MIona 1 TpeyrojJbHUKA Yepe3 JBE CTOPOHBI U YOI MEX1Y
HAMHA

14. 3ajaun Ha BBIUMCIICHHE IIJIOMIAIU TPEYTrOJIbHUKA

15. dopMyIia MIOIIAM YeThIPEXYTOJIbHUKA Yepe3 €ro JUaroHaId U yroJl
MEXy HUMH

16. 3aauu Ha BBIUMCIICHUE TUIOLIAAN YEThIPEXYTOIbHUKA

17. Pemenne TpeyrojisHUKOB

18. Pemienue TpeyroiabrHUKOB

19. IToBropenue no reme « TpUroHOMETpUs

20. Konmponvnas pabomaNel no meme « Tpuconomempus

IIpeoGpa3oBanue nogodusi. Merpuueckue COOTHOIIEHUS 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

21. Teopema 0 KkBagpare KacaTeJIbHOU

28. [IpuMeHeHre B pellieHnH TeOMETPUYECKHX 3a/1a4

29. [ToBTopenue no teme «IIpeodbpazoBanue noaodus. Merpudeckue co-
OTHOIIIEHUSI B OKPYKHOCTIDY

30. Konmponvnaa pavoma Ne2 no meme «llpeobpazosanue noooous.
Mempuueckue coOmHOUEHUA 8 OKPYIHCHOCHU))

BekTopbl — 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. Koopaunate! BekTopa

38. CBsi3b MEXy KOOpAMHATAMH BEKTOPA U KOOPJIMHATAMHU €ro Havyana u
KOHITa

39. CxaysipHOE NIpOU3BEICHUE BEKTOPOB




40.

Pemenune 3a1a4 ¢ HOMOIIBIO BCKTOPOB

41, [IpumeneHre BEKTOPOB ISl pEIICHU 3a]ja4 KHHEMATUKU U MEXaHUKU
42, Koumponvnasa paboma Ne3 no meme «Bexmopuor»
JleKapTOBbI KOOPIAHHATHI HAa MJIOCKOCTH — 9 4acoB
43, JlexkapTOBBI KOOPAMHATHI TOUYECK HA TUIOCKOCTH
44, YpaBHEeHUE NPSIMOU
45, VYrioBoi kKo3pPUIIMEHT, TAHTCHC YTJla HAKJIOHA, MapaJlieIbHbIC U
[MePIICHANKYIISIPHBIC TIPSIMBIS
46. YpaBHEHHE OKPY>KHOCTH
47, HaxoxaeHnrne KoopJIMHAT TOYEK NEPECeUeHUs OKPY>KHOCTH M TIPSIMOH
48, Meto 1 KOOpAMHAT NMPU PEIICHUH T€OMETPUUECKUX 3a7a4
49, Hcnonp30BaHre METOAa KOOPAMHAT B MPAKTUYSCKUX 3aJ1adax
50. Meto1 KOOpAWHAT B MPAKTHUECKUX 3a/1adax
ol Konmponvnas paboma Ned no meme «/lexapmoswt koopounamel na

rnJiocKkocmu))

IlpaBujbHbIe MHOTOYT0JbHUKH. JIMHA OKPYKHOCTH M IUIOIIAAb Kpyra. Bolunciaenue niomaaei — 8 yacon

52. [IpaBuibHBIE MHOTOYTOJIBHUKH, BEIYHCIICHUE WX JIEMEHTOB
53. Yuclio m v JUTMHA OKPY)KHOCTH
4. JnHa nyru OKpy>KHOCTH
55, Paguannas mepa yria
56. Iliromane kpyra
57. [Inomanaes cexTopa U cerMeHTa
58. [Inomaaym ¢puryp, BKIFOYAIONIUX 3JIEMEHTHI Kpyra.
59. Koumponvnaa paboma Ne5 no meme «llpagunvnvie MH020y201bHUKU.
VInuna okpyscnocmu u niowadsv Kpyza. Betuucnenue nnowadein
JIBUKeHUs IVIOCKOCTH — 6 YacoB
60. IToHsATHE O ABUIKEHUU INIOCKOCTHA
61. [NapamnensHbI IEpEeHOC
62. IToBopoT M cuMMeTpus
63. OcH ¥ IEHTPBI CHMMETPUHN
64. [Ipocreiinine npuMeHEHNs B pEIIEHUH 3a1a4
65 Hmozoeas ammecmayus. Konmponvnas paboma Neb
IToBTOpenune — 3 yaca
66. ITo100HBIE TPEYTOIBHUKH
67. Yertsipexyronsuuku. [Tnomanu reometpuyeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'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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