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IHOACHUTEJIBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouast nporpamma o yuednomy kypcey "['eomeTrpust” muist oOydarommxcs 9 KiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO O0IIEr0 00pa30BaHUs C yIETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, TPEIBABIIEMbIX K MATEMaTUYECKOMY 00pa30BaHUIO, U TPaAULIUi
poccuiickoro o0pa3oBaHusi, KOTOPbIE 00ECIIEUNBAIOT OBJIA/ICHUE KIIFOUYEBBIMU KOMITETCHIIUSIMH, COCTABIISIIO-
IIMMH OCHOBY JJIsl HEMPEPBHIBHOTO 00pa30BaHUs U CAMOPA3BUTHSI, a TAKXKE 1IEIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO U TIO3HABATEJIBHOI'O pa3BUTUs 00ydaromuxcs. B nporpamme yurensl ujeu 1 nonoxenus Kon-
LETIIIUH Pa3BUTHSI MaTeMaTH4deckoro oopasoanus B Poccuiickoit deneparuu. B snoxy nudpoBoii TpaHc-
(dopmanuu Bcex cdep 4enoBeUecKoil 1esITeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BAaHHBIM COBPEMEHHBIM YeJlo-
BEKOM 0e3 6a30BOI MaTEeMaTUYECKOM MOATOTOBKHU. YKe B IIKOJE MaTeMaTUKa CIIY)KUT OIIOPHBIM MTPEIMETOM
JUIS U3YYEHMSI CMEXHBIX IUCLUIUIMH, a IOCJE IKOJIbI pealbHONM HEOOXOAUMOCTBIO CTAHOBUTCS HEIIPEPHIBHOE
oOpa3oBaHue, 4To TpeOyeT MOJHOIIEHHOM 0a30B0 00111e00pa3oBaTENIbHON NOATOTOBKY, B TOM YHCIIE U MaTe-
MaTHYECKOM.

DT0 00YCIOBIEHO TEM, YTO B HAIIM JIHU PACTET YKCIO podeccuil, CBI3aHHBIX C HETIOCPEICTBEHHBIM ITPUMeE-
HEHHEM MaTeMaTHKH: U B c(hepe IKOHOMHKH, U B OM3HECEe, M B TEXHOJIOTMYECKHUX 00JIACTSIX, U IaXKe B TYMaHH-
TapHbIX cepax. Takum oOpa3zom, Kpyr MIKOJILHUKOB, AJIs KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMbIM
[IPEIMETOM, PaCILIUPSIETCSL.

[IpakTudeckast Mojxe3HOCTh MAaTEMATUKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (yHIaMEHTAIbHbBIE
CTPYKTYPHI HAIlIEr0 MHUpPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOMICHHUS OT MPOCTEHINNX, YCBa-
MBaEMbIX B HEMIOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX AJI PA3BUTHS HAYUHBIX U
MIPUKJIAJHBIX UAEH. be3 KOHKPETHBIX MaTEMaTU4YECKUX 3HAHUM 3aTPyIHEHO IOHUMaHUE IPUHIUIIOB YCTPOU-
CTBa U UCII0JIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUS Pa3HOOOPAa3HON COLUaIbHOM,
HKOHOMHYECKOM, TIOTUTHIECKOH nH(popMaryn, Manod((eKkTrBHa TOBCETHEBHAS MPAKTHYECKAs 1EATeIb-
HOCTh. Ka)kjoMy 4esioBeKy B CBOEH JKU3HU IPUXOAUTCS BBIIOJHATH PACYETHl U COCTABIISITh AJITOPUTMBI,
HaXOJUTh U IPUMEHSTH (POPMYIIbI, BIaI€Th NPAKTUUECKUMU IPUEMAaMU T€OMETPUUYECKUX U3MEPEHUH U MO~
CTPOEHUH, YNTaTh MH(OPMAIIHIO, TPE/ICTABICHHYIO B BU/I€ TaOIMIL, AUAarpaMM U Tpa(UKoB, )KUTh B YCIOBHIX
HEeOMNpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CllydallHbIX COOBITHH.

OnHOBpPEMEHHO € pacuIMpeHreM chep NpUMEHEHNs: MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE OoJiee Bax-
HBIM CTAaHOBHUTCSI MATEMaTUYECKHUI CTUIIb MBIIIUICHUS, IPOSBIISIOIIMICS B ONPENCIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mponecce n3ydeHust MaTeMaTUKH B apCeHall MPUEMOB M METO/I0B MBIIUICHHS] YEJIOBEKA ECTECTBEHHBIM
00pa30M BKJIFOYAIOTCSI UHIYKIMS U JeAYKIIHs, 00001eHe U KOHKPeTU3allus, aHallu3 U CUHTE3, Kilaccuuka-
LU ¥ cUcTeMaTH3anus, abctparupoBanue U aHanorus. OObeKTbl MAaTEMAaTHUYECKUX YMO3AKIIOUSHUH, TpaBuiia
UX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHMUS
(dbopMynHMpoBaTh, 0OOCHOBBIBATD U JI0OKA3bIBATh CYXIEHUS, TEM CaMbIM Pa3BHBAIOT JOTMUECKOE MBILICHHE.
Benymas ponb npuHaaneXUT MaTeMaTHKE U B JOPMUPOBAHUHU AITOPUTMUUECKON KOMIIOHEHThI MBIIIIEHUS U
BOCIIMTAHUH YMEHUH AEUCTBOBATH 110 3aJaHHBIM aJIFOPUTMaM, COBEPIIEHCTBOBATH U3BECTHBIE M KOHCTPYUPO-
BaTh HOBBIE. B mporiecce pemienus 3a1a4 — OCHOBOW y4eOHOM AESITeIbHOCTH Ha YpOKaxX MaTeMaTUKU — pa3-
BHUBAIOTCSI TAK)KE TBOPYECKAS U MPUKIIAAHASI CTOPOHBI MBILIUICHUS.

OOyueHnne MaTeMaTHKe JaE€T BO3MOKHOCTb pPa3BUBaTh Y 00y4arOUIMXCs TOUHYIO, pallHOHATIBbHYIO U HH(pOpMa-
TUBHYIO pe4b, yMEHUE OTOMPATh HanboJIee MOAXO/AIINE S3bIKOBbIE, CHMBOJIMYECKHE, IpauuecKrue CpeicTBa
JUTS BBIPQYKEHUS CYXACHUN U HArJISAHOTO UX MPEICTaBICHHUS.

Heo6x0auMbpIM KOMITOHEHTOM OOIIEH KYIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS 00111e€ 3HAKOMCTBO C
METOJIaMU MMO3HAHUS JeMCTBUTEIBbHOCTH, IPEACTABIEHUE O MPEAMETE U METOAaX MAaTEMATUKH, UX OTIIMYUH OT
METO/OB APYI'HX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUSI MaTEMaTHKH [T pe-
IIeHMs] HAyYHbIX U IPUKIAIHBIX 337a4. Takum 06pa3oM, MaTeMaTnyeckoe 0Opa3oBaHue BHOCUT CBOI BKJIa/l B
(dbopmupoBaHue 00IIEeH KyIbTyphl YeOBeKa.

N3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHHUIO KPAacOThI U
U3AIIeCTBa MATEMATUYECKUX PACCYKICHHUH, BOCIIPUATUIO T€OMETPUUYECKUX (POPM, YCBOCHUIO HJIEH CUMMET-
pun.

HEJHN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MatemMaTHKy yXKe 3aTeM Y4YUTb HaJ0, YTO OHA YM B MOPSAOK MPUBOIUTY, — MHCAJT BEJIUKUHN PyCCKU yue-
HbIi Muxaun BacunbeBuu JIomoHOCOB. M B 3TOM COCTOUT OIHA U3 ABYX IleNieil 00yueHUsI TeOMETPUU KaK CO-



CTaBHOW 4acTHU MaTEMaTHKH B IIKOJIE. DTOM 1I€JIM COOTBETCTBYET JI0Ka3aTebHas JIMHUA IPENogaBaHus Teo-
Metpuu. Crenys npeacTaBIeHHON paboueil mporpaMme, HaUMHAsI ¢ CEABMOIO KJlacca Ha YpOKax reoOMeTpuu
00yYaroIuICs yIUTCs IPOBOAUTH JI0Ka3aTeNbHbIC PACCYKICHHS, CTPOUTD JIOTHYECKHE YMO3AKITIOUEHUS, 10-
Ka3bIBaTh UCTUHHBIE YTBEPKIACHUSA U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYKJIEHHUS OT <IIpO-
TUBHOTOY», OTJIMYATh CBOMCTBA OT IPU3HAKOB, POPMYITUPOBATH OOpPATHBIC YTBEPKIACHUS. Y UCHHK, OBJIAJICB-
LM UCKYCCTBOM pacCy>KaaTh, OyJeT MPUMEHSTh €r0 U B OKPYXKAIOUIeH KU3HU.

Kaxk nucan reomerp u nenaror Urops @enoposud Llapeiruy, «IroapsmMu, TOHUMAOIIUMHU, YTO TAKOE JOKa3a-
TEJIBCTBO, TPYAHO U JaXKEe HEBO3MOXKHO MAHUITYJIUPOBaTh». 1 B 3TOM COCTOUT BaKHOE BOCIIUTATEIBHOE 3Ha-
YEHUE U3YYCHUS T€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTeMaTUYeCKOM 1Koe. Bmecre ¢ TeM aB-
TOPBI IPOTPAMMBI PEAOCTEPETAIOT YUUTENS OT U3IHUIIHEro popMann3mMa, 0COOEHHO B OTHOLICHUH Havyall U
OCHOBaHM# reomeTpun. @panny3ckuii MaremaTuk JKan J[beJOHHE IO 3TOMY MMOBOJY BbICKa3aJics Tak: «HUTo
KacaeTcsl IeTUKAaTHOM MPoOIeMbl BBEACHHS «aKCHOM», TO MHE Ka)eTCsl, YTO Ha MEePBbIX MOpax HY»KHO BOOO-
11e u30eraTb MPOM3HOCUTH CaMo 3TO ciI0BO. C APYroi ke CTOPOHBI, HE CIEAYeT YIIYCKaTh HU OJJHOH BO3MOXK-
HOCTHU JJaBaTh MPUMEPHI JIOTHYECKUX 3aKII0YCHUI, KOTOpBIE Ky/a B OOJIbIIeH Mepe, YeM ujiesl akCUoM, SBIISI-
IOTCSI ICTUHHBIMU M €IMHCTBEHHBIMH JIBUTaTEIIMU MaTEMAaTUYECKOIO MBILIUICHUS».

Brtopoii nenbro n3ydeHus: reOMETpUH SBISETCS UCIIOIb30BAHNUE €€ KAK MHCTPYMEHTA IIPU PELICHUH KaK MaTe-
MaTHUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCSl B peaJIbHOM skU3HU. OKOHUMBILNN KypC T€OMETPUN
IIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEACTUTh T€OMETPHUIECKYI0 (DUTYpY, OMHICATh CJIOBAMH JTAHHBIH
4epTEX UM PUCYHOK, HAWUTH IIOIIA/b 3€MEJIBHOTO YYacTKa, paCCUUTaTh HEOOXOJUMYIO JUIMHY OIITOBOJIO-
KOHHOTO0 Kabenst uinu Tpedyembie pa3Mephl rapaxa Jijisi aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOPasi, BHIUMCIIH-
TEJIbHAs JIMHUS B U3yYEHUH F€OMETPUH B IIKOJIE. JlaHHAs PaKTU4eCKask IMHUS ABJISIETCS HE MEHEE BaXKHOM,
yem niepBasi. Emé [lnaton npeanuceiBan, 4todsl «rpaxaane [IpekpacHoro ropoja Hi B KOeM ciydae He
OCTaBJISUIM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JJake M0O0YHOE €€ MPUMEHEHHE — B BOEHHOM JI€JI€ Jla, BIIPOYEM,
Y BO BCEX HayKax — JJIs JIYYILEro X YCBOCHHUS: MBI Be/Ib 3HaeM, Kakasi 0eCKOHEYHasl pa3HHUIla CYIIECTBYET
MEXy YEJIOBEKOM IIPUYACTHBIM K T€OMETPUH U HENTPUYACTHBIMY. JJI1 3TOTO yUUTEI0 PEKOMEHYETCS O~
OupaTh 3a7]a4u MPAKTHUECKOT0 XapaKTepa JJIisl paCCMaTPUBAEMBIX TEM, YUUTh JETeH CTPOUTH MaTeMaTuye-
CKHME MOJIENIM PEaIbHbIX KU3HEHHBIX CUTYallUH, IPOBOJIUTH BBIYMCIICHHUS U OLICHUBATh aJ€KBATHOCTD ITOJIY-
YEHHOT 0 pe3yiiprara. KpaliHe Ba)KHO OAUEPKUBATH CBS3M T€OMETPHUU C IPYTUMHU MIPEAMETaMU, MOTUBUPO-
BaTh MCIOJIb30BATh ONPENIEICHUS TEOMETPUUYECKIX (GUTYP U MTOHATUH, IEMOHCTPUPOBATH IPUMEHEHHE MOITY-
YEHHBIX YMEHHH B PU3UKE U TEXHUKE. DTU CBS3U Haubosee IpKo BUAHBI B TeMax «BekTops», « Tpuronomer-
pudeckue cooTHoueHus», «Meroa koopauHat» U «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY TIaHy B 9 Kiiacce u3ydaercst yaeOHbIN Kypc «I eoMeTpHsi», KOTOPBIN BKIIFOUAET CIIETyI0-
IIM€ OCHOBHBIE pa3zesbl coaepkanus: «I'eomerpuueckue GUrypsl 1 UX cBoicTBay, «V3MepeHne reomerpuye-
CKHX BEJIMYMHY», a TAKXKe «J[eKapTOBbI KOOPIAMHATHI HA INIOCKOCTU», «BEKTOPBI», «/|BUKEHHUS INIOCKOCTU» U
«ITpeobpazoBanus mogoOus». YueOHBIN IUIaH NMpeycMaTpUBaeT U3ydeHNne TeOMETpUN Ha 6a30BOM YpPOBHE HC-
X0/ U3 68 yueOHBIX YaCOB B yU€OHOM TOY.

COJEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

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

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne NpakTH4ecKuX 3a1a4 ¢ UCIOJIb-
30BaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanme mogodus. [lomoO6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o Mpou3BeeHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BECHUN OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe
KacaTeJIbHOM.

Bekrop, nnuHa (Mo1yJb) BEKTOpa, COHANPABJICHHbBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAPABICHHBIE BEKTOPHI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEPAIINY HAJl BEKTOpaMu. Pa3okeHue BeKTopa 1o AByM
HEKOJUTMHeapHbIM BekTopaM. KoopannaTs! BekTopa. CKaJlsipHOE IPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JUIS
HaxXOXJICHUA JJIUH U YIJIOB.

JlekapTOBbI KOOPAWHATHI HA TNIOCKOCTH. Y paBHEHUS PSIMOM U OKPY)KHOCTH B KOOpPJMHATAX, IepecedeHne
OKPYKHOCTEH M NPsIMBIX. METOI KOOPJIMHAT U €ro NIPUMEHEHHUE.

[TpaBusbHBIE MHOTOYTONIBHUKY. [IJTnHA OKpYXHOCTHU. ['pagycHas u paguaHHas Mepa yria, BEIYUCIEHUE JUINH
IyT OKpykHOCTeH. [nomaas kpyra, cekropa, CerMeHTa.

JIBMDKEHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU GUryp (3J1IeMeHTapHble peacTasineHus). [lapamiensbHblii me-
penoc. [ToBopor.

IVIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATBI




OcBoenue yuebHoro Kypca «I'eoMeTpusi» T0IKHO 0OecriednBaTh JOCTUKEHUE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CIEAYIONUX TUIHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI Y4eOHOTO Kypca «I eoMeTpus» XapaKTepUu3yOTCs:
IIaTpuoTnyeckoe BocnuTaHUE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUHCKUX MaTEMaTHKOB U POCCHMCKONW MAaTeMaTHYeCKOW IIKOJIBI, K HUCIOJIb30BAHUIO ITHX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEH rpak/laHWHA U peaIu3alliu ero Mpas, IpeICTaBICHUEM O MaTe-
MaTHYECKHX OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMUHBIX CTPYKTYD, ABICHUH, IPOLEAYpP FPaXKAaHCKOTo 00111e-
cTBa (BBIOOPHI, OMPOCHI | TIP.); TOTOBHOCTHIO K O0CYXKJICHHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX C TIPaKTHYe-
CKHUM IMPUMEHEHUEM JOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTU MOPaiib- HO-3TUYECKUX NMPUHIIUIIOB B Jesl-
TEJIBHOCTH Y4EHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM HA aKTUBHOE y4aCTHE B PEILICHUM MMPAKTUUECKHUX 3a/1a4 MaTeMaTHYECKON HaPaBJICHHOCTH, OCO-
3HAaHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUs Ha MPOTSKEHUH BCEU KU3HU JIsl YCHEIIHON Mpodeccro-
HaJILHOM JIESITEIIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI;

OCO3HAaHHBIM BHIOOPOM U IMOCTPOCHUEM WHIANBUAYAIBHON TPAEKTOPUU 0OPA30BaHUS U )KMU3HEHHBIX TIAHOB C
Y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOITMOHATILHOMY M ACTETUYECKOMY BOCIIPUSATHIO MAaTEMATUYECKUX 0OBEKTOB, 33/1a4, pellie-
HUH, pacCyXICHHI; YMEHUIO BUAECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIINEH B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHSI YSJIOBEKA, IIPUPOILI M OOIIECTBA, TOHMMAHHEM MaTEMAaTHYECKON HayKH Kak c(ephl YeloBe-
YEeCKOM JeSTENIbHOCTH, ITAoB € pa3BUTHS U 3HAUMMOCTH ISl pA3BUTHUS IUBUIIN3AIUY;

OBJIAJICHUEM SI3BIKOM MAaTEeMaTHUKU U MATEMATHYECKON KYJIBTYPOU KaK CpPEJICTBOM MTO3HAHUS MUPA; OBJIAJICHHEM
MIPOCTEUIIMMH HaBBIKAMU UCCIEI0BATEIbCKON I€ATEIbHOCTH.

du3nyeckoe BOCNIUTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOT0 0J1ar0NoJIy Yns:
TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHHS B MHTEPECAaX CBOETO 3/I0POBbs, BEJCHHS 3J0POBOTro o0pasa
KU3HHM (3I0pOBOE TUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHI U OT/AbIXA, PETYIISIpHAs PU3HUeCKasi aKTHUB-
HOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pe(IIEKCUU, MPU3HAHUEM CBOETO IIpaBa Ha OITHOKY U TAKOTO XKe MpaBa JIPyroro
YeJI0BeKa.

IKO0JI0TNYeCKOe BOCIIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JIsl pEIICHUS 3a/1a4 B 00JIACTH COXPAaHHOCTU OKpYXKa-
IOIIEH CpeJibl, INIAHUPOBAHUS MTOCTYIKOB M OIEHKH UX BO3MOYKHBIX TIOCIEACTBUMN JJIsl OKPYKAIOIIEH Cpebl;
OCO3HaHHEM IJI100aNTBHOTO XapaKkTepa HKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHusl.

JIMYHOCTHBIE pPe3y/bTaThl, 00eceYnBaIONIUe ATANTALNI0 00yYAK0IIErocsi K U3MEHSIIOIMMCS YCJIOBUAM
COLMAJILHOM M IPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K JISHCTBUSM B YCIOBHUSIX HEOMPEIEIEHHOCTH, TTOBBIIIICHUIO YPOBHS CBOCH KOMIIETCHT-
HOCTHU Yepe3 MPAKTHUECKYIO IeATEIHHOCTh, B TOM YHCIIC YMEHHUE YUYUTHCS Y APYTUX JIOJCH, pruodpe-
TaTh B COBMECTHOM JEATEIHLHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIINU U3 OIBITA IPYTUX;

— He00X0IMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4Kciie GOpMYyTUpOBaThH UIEH, TIOHATHS,
TUTIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCIIE PaHEEe HE U3BECTHBIX, OCO3HABATH JICPHUITUTHI COO-
CTBEHHBIX 3HAaHUW U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

— CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITHIO KaK BBI3OB,
TpeOyIOMHii KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIE PEIICHUS U IEHCTBUS, POPMYIUPOBATH U Olle-
HUBATh PUCKH U MOCTEACTBUSA, (HOPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOTO Kypca «I eoMeTpusi» XapaKTepu3ylTCs OBIIa-
JICHUEM YHUBEPCATbHBIMU HOZHABAMEIbHBIMU OeLiCBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU Oeli-
CMBUAMU U YHUBEPCANbHIMU PeYIAMUBHBIMU OCLICTNEUIMU.



1) Vuugepcanvhvle noznasamensmule Oeticmsus 0Oecnevusam Gopmuposanue 6a306blx KOZHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOUWE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
uccie008amenbCKux onepayutl, ymeHuti pabomamas ¢ ungopmayuetl).

Ba3oBble jioruveckue 1eicTBUA:

BBISIBIISITH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKUA MATEMATUYECKHX 0OBEKTOB, TIOHSATHIA,
OTHOILEHUH MEXy HOHATUAMU; (GOPMYIUpPOBATh ONPEEICHUs IOHATHH; yCTaHABINBATh CyILe-
CTBEHHBIH MMPU3HAK KJIaCCH(PUKAIIMU, OCHOBAHUS JUIsl 0000IICHNS U CpaBHEHHUSI, KPUTEPUHU TIPOBO-
JUMOTO aHaJIN3a;

BOCIIPHHUMATh, (POPMYITHPOBATH K IPE0OPa30BHIBATH CY)KICHHS: YTBEPAUTEILHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISBIISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEYHs B (DaKkTax, JaHHBIX,
HaOJIIOACHUAX U YTBEPXKACHUSX; [Ipe/ularaTb KPUTEPUU AJIS BBIBICHUS 3aKOHOMEPHOCTEH U Mpo-
TUBOPEYUH;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, N€IyKTUBHBIX U HHIAYKTHBHBIX
YMO3aKJIFOYECHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupath 10Ka3aTeNIbCTBA MAaTEMAaTUUYECKUX YTBEP)KACHUH (IIPsIMbIE U OT IPOTUBHOI'O), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE JJ0KA3aTEIbCTBA MaTEMaTUYECKHX (PaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKACHHUS;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a/1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOOJIee NOAXOASIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble Hcciien0BaTEdbCKHE A€iiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;, (DOPMYIUPOBATH BOIIPOCHL,
buKcHpyIOIIUe TPOTHBOPEUHE, TIPOOIEMY, CAMOCTOSTEIIFHO YCTAaHABIMBATH HCKOMOE B JaHHOE, (op-
MHUPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MIPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TUIAHY HECIOXKHBIA AKCIIEPUMEHT, HEOOJIbIIIOE
HCCJIEIOBAHKE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCMOCTEN
00BEKTOB MEXKy COOOI;CaMOCTOSTEILHO POPMYITUPOBATH 000OIIECHUS M BEIBOJIBI IO PE3YJIh-

TaTaM MPOBEAEHHOTO HAOIIOICHH S, UCCIIEIOBAHMS, OLICHUBATH JOCTOBEPHOCTD MOTYUYEHHBIX
pe3yabTaTOB, BHIBOJIOB M OOOOIIICHMIA;

MIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh IIPEIIONIOKEHHUS O €r0
Pa3BUTHUH B HOBLIX YCJIOBUSAX.

Padora ¢ unopmanueii:

BBISIBJISITH HEZOCTATOYHOCTh M U30BITOYHOCTh MH(POPMAIINH, JaHHBIX, HEOOXOAUMBIX ISl peILIeHus 3a-
Jlauy;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH NH(POPMALINIO Pa3IMUHbIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh (hopMy MpecTaBieHUss HHPOPMAIIUU U WILTIOCTPUPOBATh pEIIaeMble 3a/1a4l CXEMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 HX KOMOMHAIUSAMU;

OLICHUBATh HaIEKHOCTh UH(POPMALIUU 110 KPUTEPHSIM, IPETIOKEHHBIM YUUTEIIEM HIIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

2) VHusepcanvHnvle KOMMYHUKAGMUGHBLE Oeticmeusi 00ecneuusarom chopmupo8aHHOCHb COYUATIbHBIX
HABbLIKOB 06yqaiou;uxcg.
Oo01enue:

BOCTIPUHUMATH B (DOPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSMHU U IENSIMHU OOIICHNUS;
SACHO, TOYHO, 'PAMOTHO BbIpaXXaTb CBOIO TOYKY 3PpC€HUA B YCTHBIX U NIMCbMECHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 10 XO/1y PEICHHUs 3a/1a4l, KOMMEHTHPOBATh MOJyUYEHHBIH Pe3yNbTaT;

B X0/J1e 00CYKJICHHsI 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKTaeMOM TeMBI, MPOOJIEMBI, periaeMoil 3a-
Jla4d, BBICKA3bIBaTh HJIEH, HAIIEJIEHHBIC HA TIOUCK PEIICHUST; COTIOCTABIISITh CBOU CYXIACHHUS C CYXKIe-
HUSIMU JIPYTUX YYaCTHUKOB JHasiora, OOHapyKUBaTh pa3Inire U CXOJCTBO MO3UIIMIA; B KOPPEKTHOM
dbopme hopMyTUpPOBATH pa3HOTIACHS, CBOM BO3PAKECHHUS;

MIPEJICTABIISITh PE3YJIBTATHI PEIICHUS 33JIa4H, IKCIIEPUMEHTA, UCCIICIOBAHHMSI, TPOCKTA; CAMOCTOSI-
TETHHO BBIOUPATh (DOPMAT BRICTYILICHUS C YIETOM 3a/1a4 MPE3EHTAI[MN U OCOOCHHOCTEH ayIuTo-
pUH.

CoTpyaHu4ectBo:

IMOHUMATh U UCIIOJIB30BaTh MPCUMYIICCTBA KOMaHI[HOI\/’I u I/IH}II/IBI/I)IyaJ'IBHOI\/’I pa6OTI)I IIpH pCIICHU N
y‘-Ie6HLIX MAaTEMAaTU4YCCKUX 3a4a4,



— MPUHUMATH IEJIb COBMECTHOH JIEATEIHHOCTH, TUTAHUPOBATH OPTaHU3AI[NI0 COBMECTHOU PaboTHI,
pactpenensaTh BUABI pabOT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC M pe3yabTaT paboThl; 0000maTh
MHEHMS HECKOJBKUX JTIOICH;

— y4acTBOBATh B TPYNIOBKIX (hopMax paboThI (00CYyX)aeHUS, 0OOMEH MHEHUSIMH, MO3TOBBIC INTYPMBI
7p.);

— BBINOJHSATH CBOIO YacTh PabOThl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTMMHU WICHAMU KOMaH/IbI;

— OIICHMBATh KAYECTBO CBOETO BKJI/Ia B OOIIHIA TPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aHUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuesnsie Oeticmsus obecneuusaom hopmuposanue cCMvlCi08bIX YCMAHOBOK U
HCUBHEHHBIX HABbIK08 uyHocmu. CaMOOpraHU3alIus:
CaMOCTOSITENTLHO COCTABIIATH TUIAH, AJITOPUTM PEIICHUs 3a7a9u (MU €T0 YacTh), BBIOUPATh CIIOCO0 PEIeHus C
Y4€TOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBAThH BapHu-
aHTBI PEeIICHUH ¢ Y4ETOM HOBOW MH(OPMAITUH.
CaMOKOHTPOJIb:

— BIJIJIETh CIIOCOOAMH CAaMOTIPOBEPKU, CAMOKOHTPOJIS IIPOLIeCca U pe3ysIbTaTa pereHus
MaTeMaTH4eCKOH 3aauu;

— TPEIBHJIETh TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PEIICHUU 331a41, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIICHHBATh COOTBETCTBUE PE3yJIbTaTa JEATCIILHOCTH ITIOCTABICHHOM IIETTU U YCIOBUSAM, OOBSICHSTH
MPUYUHBI JOCTUKCHUSI WM HEJOCTUKCHHUS 11T, HAaXOAUTh OIIMOKY, AaBaTh OIICHKY TPHUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenue yuebHoro kypca «I'eoMmeTpusi» Ha ypoBHE OCHOBHOT'O 00IIero 00pa3oBaHus JOKHO 00eCcIeunBaTh
JOCTHKCHHE CIICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETpHUYECKHE (HYHKIIUU OCTPHIX YIIIOB, HAXOJUTH C UX TIOMOIIBIO PA3TUYHbIE SJIEMEHThI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ moMOIIbI0
KaJbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHH.

— Ilonb3oBatbes opMyliaMy IPUBEICHUSI © OCHOBHBIM TPUTOHOMETPHUYECKUAM TOXKICCTBOM JIJIS
HAXOXJ/ICHUS COOTHOIIEHUIN MEXy TPUTOHOMETPUUECKUMHU BETMUYUHAMHU.

— Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB JIJISI HAXO0KICHUSI Pa3JIMYHBIX 2JIEMEHTOB Tpe-
YrOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY), IPUMEHSTH UX MPHU PEIICHUN T€OMETPUIECKUX 3a]1a4.

— Bnanets nonsTHAMH TTpeoOpa3oBaHUs MO00UsI, COOTBETCTBEHHBIX AJIEMEHTOB MOAO0HBIX (pUryp.

— Ilonb3oBaTbes cBOMCTBaMH MOI0OMS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIHSATH JUIMHBI U HAXOAUTh
yIIibl y To100HBIX puryp. [IpuMeHaTs cBOMCTBa MOI00MS B TPAKTUYECKUX 3a1avax.
— YMeTh NPpUBOAUTH TPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOLIEM MUPE.

— Tlonp30BaThCsi TEOpEMaMU O MMPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEACHIUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTelbHOM.

— Tlonp30BaThCsi BEKTOPaMH, IOHUMATh UX T€OMETPUUECCKUN U PU3UUECKHUI CMBICI, TPUMEHSATH UX B
pEIIeHNH TEOMETPUUYECKUX U (PU3HUECKHX 3a7au.

— TlpumeHsTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJIsi HAXOXKEHUS JJIUH U yTJIOB.

— Tlonp30BaThCsi METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATDH €r0 B PEIIEHUH T€OMETPUUECKUX U
MPaKTUYECKHX 3a]1a4.

— Bnaners NOHATUSAMH MPABUILHOTO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, IJTUHBI IyTH
OKPY>KHOCTH ¥ PaJINaHHOW MEpPHI yTila, yMETh BBIUUCIATH TJIOMIAIh KPyra U €ro 4acTei.

— IIpuMeHsTh MOTy4YEHHbIE YMEHHS B IPAKTUUYECKUX 3a/1a4axX.

— HaxoauTs ocu (W1 IEHTPBI) CAMMETPHUH GUTYP, TPUMEHSITh IBFXKCHHS TUNIOCKOCTH B MPOCTEHIITNX
CiIyJasix.

— IlpumeHsTh MOTyYeHHbIE 3HaHUS Ha TPAKTUKE — CTPOUTH MaTEMaTHYECKHE MOJIEITH JJIs 3a/1a4peaibHON
JKU3HU ¥ IPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHUEM OO0 M TPUTOHOMETPHUIECKHUX
GyHKIMH (1107163y5Ch, TA€ HEOOXOANMO, KAIBKYIATOPOM).
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Paznen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PelieHne TpeyroibHHKOB.

1.1. |OnpexeneHne TPUroHO- 2 -OOpMyYITHPOBATH OMPEICICHUS TPUTOHOMETPUUCCKUX DYHKIMI [V CTHBINH OIpoc https://\_/vww.vaklass.ru/p/q
MeTpHuecKuX (yHKLIMA TYITBIX M TIPSMBIX YTJIOB.; eometria/o- )
yriaos ot 0° 10 180°. klass/sootnosheniia-

1.2, [KocuHyc u cuHyc mps- 2 -BBIBOIUTH TEOPEMY KOCHHYCOB H TEOPEMY CHHYCOB (¢ panuy-[TucemennbIi qulgrl?ﬁt_rséggc;?zm;_
MOTO 1 TYIIOrO yIjia. COM OTIFICAHHOM OKPYXHOCTH).; orpoc caliarnoe-proizvedeni -

1.3. [Teopema KOCHHYCOB. 2 -BeiBouTH TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (c panuy-{TectupoBanue  [9222/sootnosheniia-
(O606mEnHas), TeopeMa COM OTHCAHHOI OKPYKHOCTH). mezhdu-storonami-i-
CHHYCOB (C painycoM uglami-treugolnika-

O CAHHOU OKPY>KHOCTH 9281/re-7ad3359e-27dd-
4ae0-9272-8f1ce3e75ec2

1.4. |[HaxosxaeHue JIMH CTO- 2 -Pemiate TPEYroONbHUKH. Omnpoc 1o https://resh.edu_.ru/subiect/l
DOH ¥ BEJINYKH YIJIOB Pemate npakTuueckue 3aJaun, CBOISAIIUECS K HAXOXKICHUIO MHIMBYTyalIbHBIM [£550Nn/2040/main/
TpEyTONEHNKOB. Pa3IMYHBIX SJIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKam

1.5. |[®opmyuna miowanu Tpe- 2 -OopMyITHPOBATH ONPEICIIEHHSI TPUTOHOMETPHUECKUX (PYHKITHIA |Y CTHBIN ommpoc https://sk\(smart.ru/art_icles/
YrOJIbHUKA YepPe3 JIBE TYTBIX W TIPSIMBIX YTJIOB.; mathematic/Kak-nayti-
CTOPOHbI H YTOJ MEKIY -BBIBOUTE TEOpPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paany- ploshchad'- _

M COM OIMCAHHOM OKPYXHOCTH).; pryamougol'nika

1.6. |[®opmyia miomanm de- 2 -Pemath TpeyroabHUKH.; [TriceMeHHBbIIH https://www.resolventa.ru/
THIPEXYTOJIBHIKA Yepes3 Penrath npakTudeckue 3a/1a4u, CBOISIIHECS orpoc spr/planimetry/sqf.htm
ero AMaroHalM U yroi K HAXOXKICHHUIO Pa3INYHBIX SJIEMEHTOB TPEYTOJIbHUKAX.

MEX Ty HUMHU.

1.7. [[IpakTrueckoe 3 -PelraTh pakTHYECKUE 3a1a4H, CBOSIIHNCCS TectupoBanue  |https://www.resolventa.ru/
IpHMEHEHNE K HaXOXJICHUIO PA3JINYHBIX DJIEMEHTOB TPEYTOJIbHUKAX.; spr/planimetry/sqf.htm
TOKa3aHHBIX TEOPEM

Mtoro no pazneny 16

Pasznen 2. IlpeoopazoBanne moaodus. MeTpuyecKue COOTHOIIEHHS B OKPYKHOCTH

2.1. [[onsitue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHUS TOAOOUS; 'Yernpiit onpoc  |https://infourok.ru/prezent
peoOpa3oBaHuN aciya-po-geometrii-na-

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 -HccnenoBarh OTHOIIEHHWE JIMHEWHBIX 3J1€MEHTOB (puryp[llucbMeHHbli otrezkov-hord-i-sekuschih-
5JIEMEHTBI TTOOOHBIX [py IPeoOpa3oBaHUHM II0J00HS. ; OTpoc 2896250.html
buryp. -Haxomute mpumepsl 1moaoOusi B OKpYXKarOIIeH JeiCTBU-

TEIbHOCTH. ;

2.3. [Teopema o mpoussene- |2 -BbIBO/IMTE METPHYECKHE COOTHOIIEHHUS MeskTy oTpeskamu [Tectuposanme  |https://infourok.ru/prezent
HIM OTPE3KOB XOPI, TCO- XOpJI, CCKYIIUX U KacaTeIbHBIX C UCIIOJb30BaHUCM BIIMCaH- aclya-po-geometrii-na-
PEMa O MPOH3BE/ICHHM HBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB. OCBaUBATH MOHATHE temu;(pronﬁveggmvs- hih
OTPE3KOB CEKYIIHX, Teo- npeoOpa3oBaHusl MOI00MS. Otrezkov-hord-I-sexkuscnin-

. 2896250.html
peMa 0 KBajpaTe Kaca- -MccnenoBaTs OTHOIICHHWE JMHEHHBIX JJIEMEHTOB (QUTYD httos //interneturok.ru/less
CITBHO. [pu IpeoOpa3oBaHUU MTOA00HS.; on/qeometrv/9-
-BeIBOIUTH METpUUECKHE COOTHOIICHHUS MEXIY OTPE3KaMH| kIasgs/itoqov)oe—povtorenie—
XOpJ, CEKYIINX M KacaTeJIbHbIX C MCIOJIb30BAaHUEM BIIHMCAH- kursa-geometrii-za-79-
HbIX YI'JIOB U M0 T0OHBIX TPECYIrOJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemarp reomerpuueckue 3aaud M 3aladdl U3 PealbHOM okruzhnosti
PKU3HU C MICTIOJIH30BAHUEM ITOJO0HBIX TPEYTOJIHLHUKOB. ;

2.4. [[IpumeHeHue B pelIeHUH 3 -Pemats reomeTpudeckue 3a1auu 1 3aa4u U3 peanbHoil  [Ompoc mo
reOMETPHYECKHX 3a/1a4 PKU3HU C MICTIOIh30BAHUEM ITOJI00HBIX TPEYTOJIBLHUKOB. ; KapTOuKam

MTtoro mo pasneny 10

Pa3znen 3. Bektopsl

3.1. |Ompepenenue BEKTOPOB, (2 -Hcrnonb30BaTh BEKTOpPHI KaK HAIpaBJEHHBIC OTPE3KH, MC-|YCTHBIH onpoc  |https://www.yaklass.ru/p/g
CJIO’KCHHUE M Pa3HOCTh Clle10BaTh TEOMETPUYECKHMH (mepeMenienne) U (Gpu3nIeCcKuil 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 -Mcrionp30BaTh BEKTOPBHI KaK HAIPABJICHHBIC OTPE3KH, HC-[IMChbMeHHbI ?_2484 oplz_e_delenlf-l- .
[PUYECKHUI CMBIC] BEKTO- CJIEZI0BATh T€OMETPUUECKHUI (TIepeMEIeHre) U (PU3MIECKUiiONPOC LZICheski-SmyS1-vextora-

\V-prostranstve-9286
[POB. (cua) CMBICIIBI BEKTOPOB.;
-3HaTh ompeaereHus: 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 3aaun ¢ UCIOJIB30BAaHUEM BeK-{lecTupoBaHue https://resh.edu.ru/subject/I
TBYM HEKOJIJTMHEAPHBIM TOPOB.; esson/3038/main/
BEKTOpaM.

3.4. |[KoopnuHaTel BekTOpa |2 -PacknanpiBaTh Ha BeKTOpA. Omnpoc https://www.yaklass.ru/p/g

3.5. [CkamspHoe npousBeae- |1 -Haxoguth ckamsspHOE MpOU3BEICHNE BEKTOPOB, €T0 NMMPUMEHE- |Y CTHBIH OIIpoc eometria/9- .

HIIC BEKTOPOB, €0 MPH- HIC JIs1 HAXOXKICHUS IJIMH U YIJIOB. Klass/ sootnoshenll.a?
MEHEHHUE TSl HaX OKIe- mezhdu-storonami-i-
HYs UTMH ¥ YTJIOB. 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
TOUEK Ha IJIOCKOCTH. 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 -Pemarp 3amaun Ha HaAXOXKJICHHE TOUYEK IMEPECEUEHUs Mpsi-|Y CTHBIH onpoc
TOHCK IepeceHeHt MBIX U OKPY>KHOCTEH C IIOMOLIBIO METOA KOOPAUHAT.;
OKPYKHOCTH U TIPSIMOU
4.6.  [Meron xoopauHaT npu (1 -Pemate 3amaun Ha HaXOXIEHUE TOYEK IepecedeHus nps-lIncoMeHHsIH https://resh.edu.ru/subject/
[PEIICHUM I'€OMETPUYIC- MBIX U OKp}I)KHOCTCI\/JI C MMOMOIIBIO METO/Ia KOOPJNHAT.; OIIPOC lesson/2508/main/
CKUX 3a/1a4
4.7. |Hcronp3oBaHKe METOAA |2 -Pemars 3amaun Ha HaXOXAEHUE TOUEK IepecedeHus npsi-{lIecruposanue https://resh.edu.ru/subject/
KOOD/IMHAT B MPAKTHYE- MBIX M OKPYKHOCTEH ¢ MOMOIIBIO METO/Ia KOOP/IMHAT.; lesson/2508/main/
CKUX 3a/1auax
Mtoro no pasneny: 9
Pazgen 5. [lpaBuiibHbIe MHOTOYTOJAbHUKH. JIJIMHA OKPY/KHOCTH M IJIOMIAAL KPyra. Beruuciienue miomaei
5.1. [[IpaBUIBLHBIE MHOTO- 1 -OopMynHpOBaTh OMPEEICHNE TPABIIBHBIX MHOTOYTOJIb- [O1poc 1mo httDSI//WWW.VaklaS_S..ru/D/Q
YTOJIEHUKH, BEIYMCIIEHHE HUKOB, HAXOJUTh UX DJIEMCHTHI.; MHIMBUYaJIbHBIM eometrla/9-_k_lass/dllna-
X 5JIEMEHTOB. -ITonb30BaThCs OHATHEM [UTHHBI OKPY)KHOCTH, BBEAEHHBIM|KAPTOIKaM okruzhnosti-i-ploshchad-
C TIOMOILBIO TPABUIILHBIX kruga-9241/pravilnye-
5.2, Yucio 1 -OopmynupoBaTh onpeieIeHue TPABUIBHBIX MHOTOYTOJIb- |Y CTHBIN OIPOC mnogougolniki-9246/re-
£ P 1 AmHa 983bb30f-8304-4d02-
OKPYKHOCTH. HUKOB, HAXOJUTh UX AJIEMEHTBHL.; ) 2739-40bb351ch45d
-Ilonb30BaThCsl MOHATUEM JJIUHBI OKPYKHOCTH, BBEAEHHBIM
C TOMONIBIO TPABUIIBHBIX
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, BBGI[éHHBIM
C IIOMOIIBIO ITPABHUJIbHBIX

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

5.4. |Pammannas mepa yrma. |- -DopmyaHpOBATh ONPEIEICHUE MPABHIILHBIX MHOTOYTOJIb- [TecTupoBanye Ef&:;hgfgf;/_rpelcés()ht)?;f?:a
HIKOB, HAXOJUTh UX DJICMEHTHL.;
-ITob30BaThHCS OHATHEM [UTHHBI OKPY)KHOCTHU, BBEIEHHBIM e82¢-4090-b115-
ed6027b17826
C MOMOIIHIO MPABUIIBHBIX
5.5. [[lmomas Kpyra i ero 1 -DopMynHpOBaTh ONMPEIEICHUE TPABIIIBHBIX MHOTOYTOJIb- [OMpoc 1mo https://vaw.vaklas_s.ru/p/q
PJIEMEHTOB (CEKTOpa U HIKOB, HAXOJUTh UX DJICMEHTHL.; MHIMBYTya bHBIM eOMetria/9-klass/dlina-
CEerMeHTa). -[Tonp30BaTHCS MOHSATHEM [UIMHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C IIOMOIIIHIO TTPABUITBHBIX kruqa-9241_/dllna-
5.6. |Borumcienue miomaneii |2 -OopMyITHUPOBATH OMPEICICHIE PABUILHBIX MHOTOYTOJIb- |Y CTHBIH OIpoC okruzhnosti-ploshchad-
- 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
orpoc
Paznen 6. JIBHIKeHHS TUIOCKOCTH
6.1. [|[Tomsitre o mBmxeHnu | -Pa30Oupars npumepsl, WINTFOCTPUPYIONIUE MOHITHS JBHXKe- [O1poc 1o 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-
0334-462c-abe7-
22a9b9b43f10

6.3. |[Ocu 1 LEeHTpbI 1 -IIpuMeHsTh MapatieabHbId TEPEHOC U CUMMETPUIO IpH  [[IMCbMEeHHbIH https://infourok.ru/urok-

CUMMeETpHU PELICHUH T€OMETPUIECKUX 3a/1a4 (pa30ouparh MpuMepsl).;  [OIpOC po-matematike-dlya-

6.4. [[Ipocreiimme npumene- |2 -Vcnonb30Bath 7151 MOCTPOEHUS U UccienoBaHuil mudpo- [Tectuposanue klassa-pravilpifa-

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

rtoro no pasneny: 6
Pasnen 7. [loBTopenue, 06061eHHe, CHCTEMATH3AMUS 3HAHMI
7.1. |[loBTOpeHHE OCHOBHBIX -OnepupoBath MOHATHIMU: HUTYpa, TOUKA, psimasi, yroj, [Ompoc no https://interneturok.ru/less
HOHSTHIT H METOJIOB KyD- MHOTOYTOJIBHUK, PABHOOEIPEHHBII U PABHOCTOPOHHUIT Tpe- [AHAMBHyatbHbIM (0n/algebra/9- _
YTOJIbHUKH, TPSIMOYTOJIBHBINH TPEYTONbHHK, MEHaHa, Ouc-  [KAPTOUKaM klass/itogovoe-povtorenie-

coB 7/—9 kmaccos,
0000IIIeHHE U CUCTEMA-
TH3aIMs 3HAHWH.

CEKTpHCa U BbICOTA TPEYTOJIbHUKA, MTapajlieorpaMmm, poMo,
[IPSIMOYTOJIBHUK, KBaApaT, Tpalelys; OKpPyKHOCTb, Kaca-

kursa-algebry-9go-
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TeJIbHAs; PaBEHCTBO U 1oio0ue Gpuryp, TpeyroJbHUKOB; Ia-
PAJUICIIEHOCTD U MIEPIICHIUKYIIPHOCTD IPSAMBIX, YTOJI MEXIY
MPSMBIMH, CAMMETPHUSI OTHOCUTEJIBHO TOYKU U MPSIMOH; JITH-

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

Ha, pacCTOsHUE, BEJIMUYMHA YIJIa, IUIOMA/lb, IEPUMETP.; }—/YMY
7.2. [[Ipocreifiue reomMeTpu- Hcnonk3oBath (hOpMYIIBI: IEPUMETPA U TUIOIIATU MHOTO-  |Y CTHBIN ONPOC mlwww.vaklass.ru/p Ja
eckiie urypsr u ux YTOJIbHUKOB, JUIMHBI OKPYXHOCTH U IUIOINAAM Kpyra, 00bEMa https://infourok.ru/issledou
CBOHCTBA. [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-
BEJIMYHH. YTOJIHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, Me/luaHa, 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
YTOJIHUKH, MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeTnaHa, ouc-  [KapToukam
CEKTpHUCa U BbICOTA TPEYroJbHUKA, TapajiiesorpaMm, pomo,
[PSIMOYTOJIBHUK, KBaJApaT, Tpanelus; OKpy>KHOCTb, Kaca-
TebHasl; pABEHCTBO U 1101001€e (pUryp, 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. YTOJBHUKH, IPSIMOYTOJIBHBIH TPEYroJIbHUK, MeInaHa, Ouc- klass/nagliadnaia-
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajieIorpaMM, poMo, geometriia- .
[PSIMOYTOJIBHUK, KBaJIPAT, TPAIIEIHs; OKPYKHOCTH, Kaca- 12325/parallelnye-i-
TeJIbHAs; PaBEHCTBO U 10oj100ue GpUryp, TpeyrojibHUKOB; Ia- pfir;;ngilil;gg;nve-
PAJICIBbHOCTD U IICPIICHIUKYIIIPHOCTD IIPSMBIX, YTOJI MCKIY PHAMYE-LE59S
[IPSIMBIMU, CAMMETPHS OTHOCUTEJIBHO TOUKH U MIPSIMOM; JUIN-
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, paBHOOEIPEHHBIA M paBHOCTOPOHHUI Tpe- [0TPOC eometria/9-klass/dlina-

YTOJILHUKH, TIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeTnaHa, Ouc-
CEKTpHUCa U BBICOTA TPEYroJbHUKA, apajlieIorpaMmM, poMo,
NpSMOYTOJIBHUK, KBAIPAT, TPANELUsl; OKPY>KHOCTb, Kaca-
TeJIbHAs; PaBEHCTBO U 1oo0ue Gpuryp, TpeyrojJbHUKOB; I1a-
PATUICIIBHOCTD U MEPIICHIUKYIIPHOCTD HPSAMBIX, YTOJI MEXKIY
MPSMBIMHA, CAMMETPHUSI OTHOCUTEJIEHO TOYKHU M MPSIMOH; JITH-
Ha, PaCCTOSIHUE, BEJIMYNHA YTJIa, TUIOMIA/lb, TIEPUMETD.;
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okruzhnosti-i-ploshchad-

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

-OrnepupoBaTh MOHATUAMU: PUTYpa, TOUKA, IPsIMast, yrod,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUH Tpe-
YTOJIbHUKH, MIPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeInaHa, ouc-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, [TapajljiesiorpaMmm, poMo,
[IPSIMOYTOJIBHUK, KBaApaT, Tpalelysi; OKpPY>KHOCTb, Kaca-
TebHasl; paBEHCTBO U Moj06ue Guryp, TpeyroabHUKOB; Ma-
PAJIIIEIBHOCTD U NEPIEHIUKYISIPHOCTD MPSAMBIX, YTOJI MEXKIY
[IPSMBIMH, CAMMETPHS OTHOCUTEIIBHO TOYKU U MIPSIMOM; 1IN~
Ha, pacCTOSIHUE, BEJIMYMHA YIJIa, IUIOIA/b, IEPUMETP.;
cnonb30Bath (hOpMyIBI: IEpUMETpPA U TUIOMIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-

geometricheskie-

postroeniya-4502905.html

MToro no pa3geny:

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

aara Tema ypoka
No IU1aH ¢axt
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° go 180°

6. Onpenenenue TpuroHoMeTpudeckux GyHKmi yriios ot 0° qo 180°

7. Kocunyc v cuHyc npsiMOro u Tyroro yria

8. Kocunyc 1 cuHycC OpsiMOro u Tynoro yria

9. TeopeMa KOCUHYCOB

10. Teopema cruHyCOB (C paJilyCOM OITMCAHHON OKPY>KHOCTH)

11. Haxosx/ieHre JUIMH CTOPOH TPEyTroJIbHUKOB

12. Haxosx/1eHre BeJIMYuH yTIIOB TPEYTOJIbHIKOB

13. dopmyIia IIoHaau TPEyrojJbHUKA Yepe3 JBE CTOPOHBI U YOI MEX1Y
HAMHA

14. 3ajauy Ha BBIUMCIICHUE IIJIOIIA 1A TPEYTOJIbHUKA

15. dopMyIia MIOIIAIN 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. Merpuueckne COOTHOIEHUS B OKPYKHOCTH — 10 yacoB

21. [TonsiTHEe 0 IpeoOpa3zoBaHUM NOI00MS

22. I'omoterus. IlogoOue B xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI00HBIX (HUTYD

24, [lepumeTpsl 1 ntomaay Nog00HBIX GUTYD

25. Teopema 0 MpOU3BEIEHUN OTPE3KOB XOPJ

26. Teopema 0 NPOU3BEICHUH OTPE3KOB CEKYIINX

21. Teopema 0 KkBagpare KacaTeJIbHOU

28. [IpuMeHeHre B pelIeHH FreOMETPUYECKHX 3a/1a4

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

30. Konmponvnaa pavoma Ne2 no meme «llpeobpazosanue noooous.
Mempuueckue coOOmHOUEHUA 8 OKPYHCHOCHU))

BekTopbl — 12 yacoB

31. OnpeneneHre BEKTOPOB

32. CroxxeHre u pa3HOCTh BEKTOPOB

33. YMHOKEHHE BEKTOpA HA YUCIIO

34. DU3NYECKUN U TE€OMETPUYECKUN CMBICI BEKTOPOB

35. Paznoxenue BeKTopa 1o IBYM HEKOJUIMHEAPHBIM BEKTOPAM

36. Paznoxenue BeKTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

37. Koopaunate! BekTopa

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

39. CkaysipHOE NPOU3BEICHUE BEKTOPOB




40.

Pemenune 3a1a4 ¢ HOMOIIBIO BCKTOPOB

41, [IpumeHeHre BEKTOPOB ISl pEIICHU 3a]]a4 KHHEMATUKU U MEXaHUKU
42, Koumponvnasa paboma Ne3 no meme «Bexmopuor»
JleKapTOBbI KOOPANHATHI HA MJIOCKOCTH — 9 4acoB
43, JlexkapTOBBI KOOPAMHATHI TOYEK HA TIOCKOCTH
44, YpaBHEeHHUE NPSIMOU
45, VrioBoi kKo3pPUIIMEHT, TAHTCHC YTJIa HaKJIOHA, MapaJlieJIbHbIC U
[MePIICHANKYIISIPHBIC TIPSIMBIS
46. YpaBHEHHE OKPY>KHOCTH
47, HaxoxaeHnrne KoopIMHAT TOYEK NIePECeUeHUs OKPY>KHOCTH M IIPSIMOM
48, Meto1 KOOpAMHAT NPU PEIICHUH T€OMETPUUECKUX 3a7a4
49, Hcnonp30BaHre METOAa KOOPAMHAT B MPAKTUYSCKUX 3aJ1auax
50. MeTto1 KOOpAWHAT B MPAKTHUECKUX 3a/1adax
ol Konmponvnas paboma Ned no meme «/lexapmosvt koopounamel na

rnJiocKkocmu))

IlpaBujbHbIe MHOTOYT0JbHUKH. JIMHA OKPYKHOCTH M ILIOINAAb KPyra. Bolunciaenue niomaaei — 8 yacon

52. [IpaBuibHBIE MHOTOYTOJIBHUKH, BEIYUCICHUE UX JIEMEHTOB
53. Yucio m v JInHA OKPY)KHOCTH
4. JlnmHa nyru oKpy>KHOCTH
55, Paguannas mepa yria
56. Iliromane kpyra
57. [Inomanes cexTopa U cerMeHTa
58. [Inomaam ¢puryp, BKIIFOYAKONINUX dJIEMEHTHI KpyTra.
59. Koumponvnaa paboma Ne5 no meme «llpasunvnvie MmnozoyzoavHuKu.
VInuna okpyscnocmu u niowads Kpyza. Betuucnenue nnowadein
JIBUKeHUs IVIOCKOCTH — 6 YacoB
60. IToHsATHE O ABUKEHUU INIOCKOCTHA
61. [NapamnensHbI IEpEeHOC
62. IToBOopoT 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 OBPA30BATEJIBHOI'O ITPOLHECCA

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

«MapkeTIuieiic 00pa3oBaTeJbHbBIX YCJIYD)

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