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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma MBOY «lllkoma Ne65» MockoBckoro paiiona r.Kazanum mo ydeOHOMY
kypcy "Teomerpus" s oOywarommxcs 7-9 kmaccoB paspabotaHa Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHJApTa OCHOBHOTO OOIIero oOpa3oBaHHsA C Y4€TOM U
COBPEMEHHBIX MHPOBBIX TpPEOOBAHHM, TNPEABIBIIEMBIX K MaTEMaTHYeCKOMY OOpa3oBaHHIO, U
TpPagUIMiA  POCCHHCKOTO  00pa3oBaHWs, KOTOpble OOECHEYMBAIOT  OBJIAJACHUE  KIFOUEBBIMU
KOMIETEHIMSMH, COCTABJISIONIIMH OCHOBY JJIsl HETPEPHIBHOTO OOpa30BaHMS U CAMOPA3BHUTHS, a TAKKE
[EJIOCTHOCTH OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS O0yJarOIIUXCS.

B nporpamme ydtensl uaen u nmojoxeHus KoHmenuy pa3BuTHs MaTeMaTHIeCKOro 00pa3oBaHus
B Poccuiickoii @enepanmu. B 3moxy mmdpoBoil Tpancpopmammm Bcex cdep UeIoBEUeCKOn
JEeATeTbHOCTH HEBO3MOXKHO CTaTh O0Opa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a30BoOit
MaTeMaTHYeCKOW TIOJITOTOBKU. YK€ B IITKOJIC MATEMATHKA CITY)KUT OTMIOPHBIM IIPEIMETOM JIS U3YICHHUS
CMEXHBIX JHUCIUIUIMH, & TIOCIe WIKOJBl pPeallbHOW HEOOXOJMMOCTBHIO CTAaHOBHUTCS HENPEPHIBHOE
o0Opa3oBaHue, 4TO TPeOYET MOTHOLIEHHON 0a30BOM 00111€00pa30BaTEIHLHON MOATOTOBKH, B TOM YHCIIE U
MAaTE€MaTHYECKON. TO OOYCIIOBJICHO TEM, YTO B HAllM JHH PACTET 4Yucio NpodeccHii, CBS3aHHBIX C
HENOCPCACTBCHHBIM IMPUMCHCHHUEM MATCMATUKH: U B cq)epe 3KOHOMUKHU, U B 6H3Hece, U B TEXHOJIOI'MYECCKUX
o0nacTax, U Jlake B TyMaHUTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJHHHUKOB, JUIS KOTOPBIX MaTeMaTHKa
MOXET CTaThb 3HAYMMBIM IPEAMETOM, PACHINPACTCA.

[IpakTUdeckas MoJIE3HOCTh MAaTEMaTHKH 00YCIIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISFOTCS

(dyHIaMEHTaJIbHBIE CTPYKTYpPhI HAIIETO MHpPA: MPOCTPAHCTBEHHBIC (OPMBI M KOJIMYCCTBCHHBIC
OTHOIICHHS OT MPOCTEHINNX, YCBAMBACMBIX B HEMOCPEACTBEHHOM OIIBITE, O JOCTATOYHO CIIOKHBIX,
HEOOXOJMMBIX IJIsl Pa3BUTHA HAy4YHBIX W TPUKIAAHBIX HAed. be3 KOHKpeTHhIX MaTeMaTH4eCKHX
3HAHWUW 3aTPyJHEHO MOHUMAaHHE NMPUHIUIIOB YCTPONCTBA M MCIIOJIB30BAaHHSI COBPEMEHHON TEXHUKH,
BOCTIPUATHE M HHTEPIpPETAUs Pa3sHOOOPa3HOW COIMAIbHOM, HSKOHOMHUYECKOHW, MOJHUTHYECKOMN
nHpopManuu, ManodppeKTUBHA TOBCEIHEBHAS MPAKTUUECKAsl IEITEIbHOCTD.

Kaxxnomy yenoBeky B CBOEH JKU3HHM MPUXOTUTCS BBIMOIHATh PACYETH U COCTABIISITH AITOPUTMBI,
HaXOJUTh U MPUMEHSATH (POPMYJIbL, BIAJETh MPAKTUYECKUMU MPUEMaMU F€OMETPUUECKUX U3MEPEHUI U
MIOCTPOCHUI, YNTaTh UH(POPMALIHIO, TPE/ICTABICHHYIO B BHJI€ TaOIUIl, AUArPaMM U rpaHUKOB, KHUTH B
YCIIOBUSAX HEOIPeIeIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep ClIy4YaiHbIX COOBITUH.

OO0yuenue maTeMaTuke JaET BOZMOXKHOCTH Pa3BUBATh Y O0YYAIOIIMXCS TOYHYIO, pAllMOHATIBHYIO
U MHQOPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh Haubosiee MOJIXOISAIINE S3bIKOBbIC, CHMBOJIHYECKUE,
rpaduyeckue cpeacTBa JUlsl BRIPAXKEHUsSI CY)KICHUI U HATJIATHOTO UX MPECTaBICHUSI.

Heob6xomuMbIiM KOMIIOHEHTOM OO KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUH SBISETCS 00I1ee
3HAKOMCTBO C METOJaMH TO3HAHUSA JEHCTBUTENBHOCTH, NPEJACTABICHHE O MpEAMETe U MeToJax
MaTeMaTHKH, KX OTIUYUNA OT METOJIOB APYTUX €CTECTBEHHBIX M TyMaHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MPUMEHEHHs] MaTeMaTHKU JUIsl pelIeHWs Hay4YHBIX W NPUKIAIHBIX 3a7ad. TakuM oOpaszom,
MaTeMaTH4eckoe oOpa3oBaHHe BHOCUT CBOU BKJIaJ B OpMHUpPOBAHUE O0IIEH KyIbTyphl YeIOBEKa.

N3ydyeHne MaTreMaTUKU TaKKe CIOCOOCTBYET OSCTETHUECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHUMAHHUIO KpPAacOThl W M3SIIECTBA MATEMATUYECKHX PACCYKICHHM, BOCHPHUSATHIO T€OMETPUUYECKUX
($hopM, YCBOCHUIO UIEH CUMMETPHH.

HEJA U3YYEHUSA YYEBHOI'O KYPCA "ITEOMETPUA"

«MareMaTtuky yKe 3aT€M y4WThb HAJ0, YTO OHA YyM B HOPSAOK MPUBOIAUTY», — MHUCAT BEIUKHUI
pycckuii yuenslid Muxaun BacunseBud JIomoHOCOB. I B 7TOM COCTOUT OJiHA U3 BYX Iieieil oOyueHus
F€OMETPUM KaK COCTAaBHOM YacCTH MATE€MAaTUKH B IIKOJE. DTOW LIeJId COOTBETCTBYET JOKa3aTellbHas
TUHUS TpernoaaBanus reometpun. Cienys npeactaBIeHHoN paboyeii mporpaMMe, HauuHask ¢ CEAbMOT0
KJlacca Ha ypOKaxX TeOMETPUU OOYUAIOUIUICS YUYUTCS MPOBOIUTH JOKa3aTeNbHBIC PACCYXKICHHUS,
CTPOUTH JIOTMYECKUE YMO3AKIIOUEHHMS, [JOKA3bIBaThb WCTUHHBIE YTBEPXKACHUS M CTPOUTH KOHTP
MPUMEPBI K JIOKHBIM, IIPOBOJIUTH PACCYKIEHUS OT «IIPOTUBHOIO», OTINYATh CBOWCTBA OT MPHU3HAKOB,
(hopMyITHUpOBaTh OOpaTHBIC YTBEPIKIACHUS.
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VYdeHuK, OBIa/IEBIINNA UCKYCCTBOM PACCYX/1aTh, OyJeT MPUMEHSTh €0 U B OKPY)KAIOLIeH KU3HU.

Kak nucan reomerp u negaror Mrops ®@enoposuy IlapsiruH, «I1r0apMU, TOHUMAIOIUMHU, 4TO
TaKo€ J0Ka3aTelbCTBO, TPYJHO M JaXK€ HEBO3MOXKHO MaHMIIYJIMPOBaTb». 1 B 3TOM COCTOMT BaKHOE
BOCIIUTATEIILHOE 3HAYCHUE U3YyUEHUs T€OMETPUH, IIPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mKkoJyie. Bmecte ¢ TeM aBTOPHI MPOrpaMMBbl MPEAOCTEPEraloT YYUTENsl OT M3JIMIIHEro (opmanusma,
0CcOOEHHO B OTHOIIIEHUH Havajl M OCHOBaHMA reomerpun. dpanimysckuit marematuk JKan J[pejoHHE 110
ATOMY MOBOJY BBbICKa3ayicsl Tak: «UTo KacaeTcsl ACIMKATHON MpOOIEeMbl BBEICHHS «aKCHOM», TO MHE
Ka)XeTCsl, YTO Ha MEePBBIX MOpax HYKHO BOOOIIEe M30eraTh MPOU3HOCUTH caMo 3TO cioBo. C Apyroi xe
CTOPOHBI, HE CIIEyeT YIIyCKaTh HU OJHOM BO3MOYKHOCTH JaBaTh IIPUMEPHI JOTUYECKHUX 3aAKIFOYCHUM,
KOTOpble Kyda B OouiblIell Mepe, YyeM HJes aKCUOM, SIBJIIOTCS WCTUHHBIMU U €IMHCTBEHHBIMU
JBATATEISIMA MaTEMATHYECKOTO MBILUICHUS.

Bropoil nenpr0 M3ydeHHs TE€OMETPHUM SBISETCA MCIOJIb30BaHUE €€ Kak HMHCTPYMEHTa IIpU
pEelIeHNN KaK MaTeMAaTHMYECKUX, TaK M IPAKTHYECKHUX 3a]a4, BCTPEYAIOUIUXCS B PEaIbHOM KU3HH.
OKOHYMBIINN KypC F€OMETPUHU HIKOJIBHUK JIOJKEH OBITh B COCTOSIHUU ONPEIEIUTh F€OMETPUUECKYIO
¢urypy, omnmcarb CJIOBaMHU JAaHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOIIAJIb 3E€MEIbHOIO Yy4acTKa,
paccunuTaTh HEOOXOJMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mephl rapaxa Jyis
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BEIUUCIUTEIbHAS JIMHUS B U3yYEeHUH T'€OMETPUU B LIKOJIE.
JlaHHas mpakTUyecKas JIMHUS SIBJISETCS HE MEHee BaKHOM, yeM mepBas. Emé Ilnaton mpeanuceisan,
yToOBl «rpaknaHe IIpekpacHoro ropoja HM B KOEM Cclydae HE OCTABJISUIM TE€OMETPHUIO, BENb
HEMaJIOBAYKHO J1aXke MoO0YHOE e€ MPUMEHEHNE — B BOCHHOM JeJie J]a, BIIPOYEeM, U BO BCEX HayKax —
JUIA Jy4IIero WX YCBOGHHS: Mbl Belb 3HAeM, Kakasg OECKOHEeuHas pa3sHUIAa CYIIECTBYET MEXIY
YEJIOBEKOM NPUYACTHBIM K T€OMETPUM M HENPUYACTHBIM». JUJIS 3TOTrO y4YUTENH0 PEKOMEHIYETCs
o0MpaTh 3aJa4M IMPAKTHUUYECKOrO XapakTepa A PAacCMaTpUBAacMbIX TEM, YUUTh JAETEH CTPOUTH
MaTeMaTUYECKHE MOJEIN PEAIbHBIX JKM3HCHHBIX CUTyallud, NMPOBOJUTH BBIYMCIECHUS M OLICHUBATH
aICKBaTHOCTB IIOJIyYEHHOTO pe3yinbTara. KpaliHe BaXHO NMOAYEPKUBATE CBA3U T'€OMETPUU C APYTUMU
IIpeJMeTaMi, MOTHUBHUPOBATh HCIOJIb30BATh OIPEAEICHUS T€OMETPHUECKUX (QUIyp U TOHATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOIYUYCHHbIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSI3U HanOoJjee spKo
BUIHBI B TeMmax «Bekrope», «TpUroHoMerpudyeckue COOTHOWIEHUs», «MeTox KOoOpAuHAT» W
«Teopema ITudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAH

CornacHo yyeOHOMY IIaHy B 7—9 kiaccax m3ydaercsi y4eOHbI Kypc «l'eoMeTpus», KOTOPBIH
BKJIIOUAET CIEAYIOLIME OCHOBHBIC pa3zieibl coaepkanus: «l'eomerpuueckue (pUrypsl U UX CBOMCTBay,
«3MepeHne TreoMEeTpUYECKHX BEIWYMH», a Takke «J(eKapToBbl KOOPAMHATHI Ha TMJIOCKOCTHY,
«BexTopey, «/IBuxenus miockoctu» u «lIpeodpazoBanus mogo0us».

VYueOHbIl MIaH mpeaycMaTpuBaeT W3ydeHHE I'eOMEeTpuM Ha 0a30BOM YpPOBHE, HCXOJs U3 He
MeHee 68 yueOHBIX 4acoB B y4eOHOM TOJTy, BCEro 3a Tpu roja o0ydenus — He MeHee 204 Jacos.
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COJEPKAHUE OBYYEHUA

7 KJIACC

Havanbuple mnoHsatusa reoMmerpuu. Toduka, mnpsMas, OTPE30K, Jyd. Yroia. Buuasl yrios.
Beprukanbuble 1 cMexHbIE yribl. buccekrpuca yria. Jlomanas, mHOroyronsHuk. [lapamiensHOCTs U
MEPIEHIUKYIIAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa OCeBOW cuMMMeTpuu. [IpuMepsl cumMmeTpuu B
OKPYXKaIOIEM MUDE.

OcCHOBHBIE TOCTPOEHUSI C MOMOLIBIO LUPKYNId U JUHEWkH. TpeyronbHuk. BbicoTa, mennana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PAaBHOCTOPOHHUH TPEYTOJIbHUKU. HepaBeHCTBO TpEyroabHUKA.

CpoiicTBa U NPU3HAKK PaBHOOEPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa M MPU3HAKM MapajjiesibHbIX OpsMbIX. CymMMa YIiioB TpeyrosibHUKa. BHeUIHuE yrisl
TPEYroJbHUKA.

[IpssmoyronbHblii  TpeyroapHUK. CBOMCTBO MeEAMAaHBl  MPSMOYTOJBHOIO  TPEYroJIbHHKA,
MPOBEAEHHON K TUNOTeHY3¢e. [Ipr3Haky paBeHCTBA MPAMOYTOJIbHBIX TPEYTOJIbHUKOB. IIpsMoyroybHbIi
TPEYroJibHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuH: HEpPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o 0oJiblIeM yrie v 0oJiblIeil cTopoHe TpeyrojbHuKa. [lepnenukynsap 1 HakKIOHHas.

I'eomeTpruueckoe mecto Todek. buccekTpuca yriia U CepeIMHHBIN IEPIEHAUKYIISAP K OTPE3KY KaK
F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTbh M KPYT, XOpJla U AUAMETP, X CBOMCTBA. B3anmMHOE pacnoioKeHHe OKPYKHOCTH U
npssmMoi. KacarenbHast m cekymass K Okpyx)HOCTH. OKpYKXHOCTb, BIMCaHHasi B yroy. BrucaHHas u
ONMCAHHAsA OKPYKHOCTHU TPEYrOJIbHHKA.

8 KUIACC

UYetbipéxyronbauku. [lapamienorpamm, ero mnpu3Hakd U CBoilcTBa. YacTHele ciiydan
napajuieJorpaMMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBajapaT), WX TPHU3HAKK W CBOWCTBA. Tpamerus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meton yaBoenust Memuanbl. lLlentpanbHas cummerpusa. Teopema @aneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tonobue TpeyrosbHUKOB, KodhdumueHT moaodus. [Ipu3Haku TOMOOMS TPEYroJbLHUKOB.
[Ipumenenue nmogoOUst P PELICHUH MPAKTHUYECKUX 3aa4.

CpoiictBa momanei reomerpuyeckux ¢uryp. Dopmynsl A IUIOMIATUA TPEYrOJbHUKA,
napajuienorpamma, pom0a u Tpanenuu. OTHOIIEHHE IUIoMaAel mo00HbIX Guryp.

Brruncnenue miomaseii TpeyroJbHUKOB U MHOTOYTOJIBHHUKOB Ha KJIET4aTOi Oymare.

Teopema [Tudaropa. [lpumenenue reopemsl [ludaropa npu pemieHnn npakTHUECKUX 3a1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIJla MPSMOYrOJBHOTO TpeyroibHukKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrrcanHble 1 IEeHTpaNbHBIE YIIIBI, YTOJ MEXy KacaTelbHOU U XOPAOH. YTIIBI MeXAY XOpJIaMu U
CeKylMMHU. BrucaHHble ¥ ONUCaHHbIE YETHIPEXYTONbHUKHU. B3anMHOe pacmnosioxeHue IByX
okpyxHoctell. Kacanue okpyxxHocteil. O0Ine KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB or 0 no 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
@®opMyIbl TPUBEICHHS.

Pemenue TpeyroipHMKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHHe NMpakTHYeCKHX
3aJ]a4u C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TE€OPEMBI CHHYCOB.

[IpeobpazoBanue nogo6us. I1ogo61e COOTBETCTBEHHBIX JIEMEHTOB.
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Teopema 0 TPOU3BBEACHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTelIbHOM.

BexkTop, nnuna (MOysib) BEKTOpa, COHAIIPABIECHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO HAIIPABICHHbBIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlMU HaJ BeKTOpamu. Pasnosxkenue
BEKTOpa MO JABYM HEKOJUIMHEapHbIM BekTopam. Koopauuatel BekTopa. CkajsipHOE NpPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXK/ICHUSI IJTUH U YTJIOB.

JlexapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. YPaBHEHHUS MPSMOM U OKPY>KHOCTH B KOOPAMHATAX,
MepeceYeHe OKPY>KHOCTEH U MPAMbIX. METO1 KOOpJIMHAT U €ro MPUMEHEHUE.

[IpaBunpHbIE MHOrOyrojbHUKH. JlJIMHA OKpPY:KHOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTEH. [Inomaas Kkpyra, CeKTopa, CErMeHTa.

JIBUKCHHSI TUIOCKOCTH W BHYTPEHHHE CHUMMeETpuH GUryp (dJIEMEHTapHbBIE MPEICTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE  pe3yNbTaThl  OCBOGHUS  TporpaMmbl  ydeOHOro  Kypca  «['eomerpusi»
XapaKTEPHU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHKEHHUSIM POCCHUHCKMX MAaTE€MaTUKOB M POCCHMCKOM MaTeMaTHYECKOW IIKOJIbI, K
WCTIOJIb30BAHUIO ITHX JOCTIKCHUH B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBbIO K BBINOJHEHUIO OOS3aHHOCTEH TIpaXJaHWHA W pealu3allud €ero Mpas,
MPE/ICTaBJICHUEM O MaTeMaTHYECKHX OCHOBAaX (DYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHI,
MPOIIEAYp TPAXKAAHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO
ATUYECKUX MpOOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HayKH, OCO3HAHHEM
BAXKHOCTU MOPAJIBHO-3TUYECKUX IMPUHLIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW HAa AaKTUBHOE Yy4YacTUE B PEHICHUWM [PAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTU MaTEeMaTUYECKOTO 00pa30BaHMsI Ha MPOTSKEHUH BCEH KUZHU
JUIS yCTIEUTHOM Mpo(deccnoHalbHOM ESATENbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, 0CO3HAHHBIM
BBIOOPOM U MTOCTPOCHUEM WHIUBUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX TUIAHOB C YYETOM
JUYHBIX HHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4YeCKOEe BOCIIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHATBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO MAaTEMaTUYECKHMX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyX€HUN, YMEHHUIO BUJIETh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHUS:

OpUEHTAIle B JEATEIbHOCTH HAa COBPEMEHHYI) CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YelOBEKa, TMPUPOABI W  O0OIIecTBa, MOHHUMAaHHEM
MaTeMaTU4eCKON HayKd Kak cephl 4emoBeYecKol AesITeNbHOCTH, 3TAllOB €€ Pa3BUTHUSL U 3HAUUMOCTHU
JUISL Pa3BUTHS LUBUIIM3ALMM, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MaTEMaTUYECKOM KyIbTYypOM Kak
CPEICTBOM  TMO3HAHHUS MHpPA, OBJAJACHUEM MPOCTEHIIMMH  HaBBIKAMH  HCCIEAOBATEIbCKOM
NEeSATENbHOCTH,

6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSI M 3MOLMOHAJLHOIO
Os1aromosty4usi:

TOTOBHOCTBIO TMPUMEHATh MaTEMaTHUYECKHWE 3HAaHUSA B HMHTEPECAaX CBOErO 3J0POBbs, BEACHUS
3I0pOBOTO 0Opa3a XU3HU (3I0POBOE TMHTAaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATUH W OTAbBIXA,
perynspHas pusndeckast akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(IEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;
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7) 3K0J10rNYeCcKoe BOCTIUTAHUE:

OpHEHTAIell Ha TNPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWUU s pelieHus 3axad B o0nacTu
COXPAaHHOCTHU OKPYKAIOILIEH Cpebl, IUIIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX BO3MOYKHBIX MTOCIEACTBUI
IUISL OKPYXKAOIIEH cpelibl, 0CO3HAHHEM TJI00AbHOTO XapaKTepa IKOJOTHUYECKUX NMpoOIeM U MmyTel ux
pElICHNUS;

8) apanTanus K U3MEHAIOIMMCS YCJIOBHAM COIHAILHOM M MPUPOTHON Cpebl:

TOTOBHOCTBHO K IICﬁCTBPI?IM B YCIOBUAX HGOHpGI[GJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBoen
KOMIICTCHTHOCTH 4YC€PE3 NPAKTUICCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Y APYIrux JIIOI[GfI,
HpI/IO6peTaTI) B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHUW S, HABBIKHM M KOMIICTCHIMU M3 OIIbITA APYTUX;

HEOOXOMMOCTBI0O B (OPMHPOBAHMU HOBBIX 3HAHHWHA, B TOM YucCie (HOpPMYyIHpOBAThH HJCH,
IIOHATHUA, THUIIOTE3bI 00 oOBbexTax u SABJICHUAX, B TOM 4YHCJIIC paHCC HCHU3BCCTHBLIX, OCO3HABAThb
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIIPUHMUMATH CTPECCOBYIO CHTYAIIUIO KaK
BBI30B, TpEOYIOIIMM KOHTPMEpP, KOPPEKTHUPOBAaThH IPUHUMAEMble pelleHus U  JIeHCTBUS,
(dhopMyIUpOBaTh U OLICHUBATH PUCKHU U TIOCIIEACTBHUA, (OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBble Joruyeckue aeiicTBus:

*  BBIABIATHP M XapaKTEPHU30BaTh CYIMIECTBEHHBIC NPH3HAKA MaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXTy MOHATHAMH, (HOPMYIUPOBATH OINpPEICICHUS MOHSITHHA, YCTaHABINBATH
CYIIECTBEHHBIH MpHU3HAK KiIacCU(UKAIMK, OCHOBaHUS JUIsi 00OOILIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

*  BOCIOpUHHUMATh, (GOPMYIUPOBATH U NPeoOpPa3oBBIBATh CYXKICHUS: YTBEPAUTENbHbIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

*  BBIABIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeurs B (akrax,
TAHHBIX, HAOMIOJCHUSAX U YTBEPIKICHUSX, Mpearatb KpUTEpUU Ui BBISIBICHUS 3aKOHOMEpPHOCTEH U
MPOTHUBOPECUHIA;

*  JenaTh BBIBOJBI C HCIOJB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

*  pa3bupaTh J0OKa3aTeIbCTBA MATEMAaTHYECKHX YTBEPKAECHUN (MpsSMbIE U OT MPOTUBHOIO),
MIPOBOJUTH CAMOCTOATEIHHO HECIOXHBIE JOKa3aTeIbCTBA MaTeMaTHYeCKuX (PakToB, BBICTPAHWBATH
apryMeHTal1Io, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS,

*  BbIOMpaTh croco0 perieHus yd4eOHoH 3a7auu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIlICHUs,
BBIOMpaTh HanboJiee MOAXOAAIMINNA ¢ YYETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

*  HUCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUsS, (OpMyIHpoBaTh
BOMPOCHI, (UKCUPYIOIINE MPOTUBOpEUne, MpoOJieMy, CaMOCTOSITENIbHO YCTaHAaBIUBAaThH HCKOMOE H
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

*  TOPOBOAWTH TIO CAMOCTOSITENILHO COCTAaBIEHHOMY IUTAHY HECJIOXHBIM JKCIIEPUMEHT,
HEOOMBIIOE  HCCIENOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH  MaTeMaTH4YeCKOro OObeKTa,
3aBUCHMOCTEN 00BEKTOB MEX Iy CO00I;

*  CaMOCTOSITENbHO (HOPMYTUPOBATH OOOOIIEHHUS W BBIBOJIBI MO pPE3yJbTaTaM IMPOBEAEHHOTO
HaOIOJICHUS, MCCIEIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX pE3yIbTaTOB, BBIBOJOB U
0000IIIEHHI;

*  TPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TaKKe BBIIBUTATH IMPEAINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanueit:
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*  BBIABIATH HEIOCTATOYHOCTh M HM30BITOYHOCTH MH(OPMAIMH, TAHHBIX, HEOOXOIMMBIX IS
peleHus 3a/1a4u;

*  BbIOMpaTh, AaHAIM3MPOBATH, CHCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3NUYHBIX BUIOB U (POPM NPEICTABICHHUS;

*  BbIOMpaTh (GopMy MpencTaBieHUs WHGOPMAIMKA M HIUTIOCTPUPOBATH pelIacMble 3aaauu
CXeMaMH, AuarpaMMamMu, HHOHU rpadukoil 1 uX KOMOWHAIMSIMH;

*  OLEHHWBATh HAAEKHOCTh WHPOpPMAIMU MO KPHUTEPUSM, NPEUIOKEHHBIM YYHUTEIEeM MU
cOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

*  BOCIpPUHUMATh M (OPMYIUPOBATH CYXKJCHUS B COOTBETCTBHHM C YCIOBUSIMH M UEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHHUSI [0 X0y PEIICHUS 331a4H, KOMMEHTUPOBATH MOJyYCHHBIH PE3yIIbTaT;

* B X0Je OOCYXIECHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMBI, MPOOJIEMBI,
pemaemMoi 3adayu, BBICKA3bIBaTh WJEH, HAICICHHBIE HA TOWCK pEUICHHS, COMOCTABIATH CBOU
CYKIEHHsI C CYXICHUSMHU JPYTUX YYaCTHHUKOB JHajiora, OOHAPY)KMBATh pa3jIMuUe U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme GopMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

*  TIPEJACTABIATH pPE3YJNbTAThl PEHICHUS 3a7adud, OSKCIEPUMEHTa, HCCIENIOBAHHS, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIJIEHUS C Y4E€TOM 3ajady Npe3eHTalud U 0ocoOeHHOoCTel
ayJMTOPHU;

* TOHUMATh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHJHOW W HWHIAMBHIYATbHON PaObOTHI TpHU
peleHnn yaeOHBIX MaTeMaTHUECKUX 3a/1a4;

*  TMPUHUMATH [EJNb COBMECTHOW [ESATEIBHOCTH, IUIAHUPOBATH OPraHU3aIlMI0 COBMECTHOM
paboThI, pacmpenessaTh BHIBI pabOT, TOTOBAPHBATHCS, OOCYKIATh IPOIECC M Pe3ylbTaT padoTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

*  y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYXaeHHs, OOMEH MHEHUSMH, MO3TOBBIC
LITYpMBl U APYTHE), BBINOJHATH CBOIO YacTh pPabOThHl U KOOPAMHUPOBATh CBOU JEUCTBUS C JPYrUMHU
YJleHaMM KOMaHJbI, OLIEHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOIMMH MHPOAYKT IO KPUTEPHUSM,
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHUBepPcAJIbHbIE Y4eOHbIEe JeHCTBUSA

Camoopzanuzayus:

*  CaMOCTOSITEJIBHO COCTAaBJIATH ILUIAH, aJITOPUTM PELIeHUs 3a7adu (WK €ro 4acTh), BEIOUpATh
Croco0 pelieHus: ¢ yu€ToM HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELICHUM ¢ y4ETOM HOBOM HH(pOpMAIUH.

Camoxoumponv, IMOYUOHAILHBIL UHMELLEKM:

*  BIaAeTh crnoco0aMu CaMONMpPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3ylbTara perIeHHs
MaTeMaTHYeCKOM 3a1auu;

*  MNPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPHU PELICHUM 3aJa4l, BHOCHUTh
KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAMJIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

*  OLIGHUBaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTABJICHHOW IIEJIM U YCIOBHSM,
OOBSCHATh MPUYUHBI JOCTHKCHHS WIM HEIOCTIDKEHHUS IeNM, HaXOJWUTh OLIMOKY, JaBaTh OIEHKY
IPUOOPETEHHOMY OTIBITY.
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HNPEIMETHBIE PE3YJIBTATbBI

K koHiry o0ydenust B 7 Kjiacce 00yJaroIIHiACs MOTYUUT CICTYIONINE TPEIMETHBIC PE3yIbTAThI:

Pacrnio3HaBate M3y4eHHbIE T€OMETPUUYECKHE (PUTYpPBI, OMPEEATh UX B3aUMHOE PacIOJIOKEHUE,
n300pakaTh TeOMETpUYecKrue QUryphl, BBINIOJHATH YEPTSXKU IO YCIOBHIO 3amadd. M3mepsTsb
JIMHEIHbIE U YTJIOBbIE BEMYMHBI. PemaTh 3a1aui Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEIMYUH YIJIOB.

Henate rpyOyi0 OLEHKY JMHEWHBIX M YIJOBBIX BEIMYUH TPEJAMETOB B PEAIBHOW KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMepsl 3TUX 0OBEKTOB IO MOPAIKY BEINYHHBI.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1a4am.

[lonb3oBaTbcsl MpU3HAKaMH PAaBEHCTBA TPEYroJIbHUKOB, HCIIOJIb30BAaTh IMpPHU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPHU PEIICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYXKAECHUS C UCTIOJIBb30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb3oBaTbcsl MpU3HAKAMU PAaBEHCTBA MPSMOYIOJIbHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEJIEHHON K TUIIOTEHY3€ MPSMOYTOJbHOTO TPEYTOJbHUKA, B PELICHUH F€OMETPUUECKUX 3a]a4.

Onpenenars napajuieIbHOCTh MPSMBIX ¢ TIOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMHU CeKyliasl.
Onpenenars napanienbHOCTh IPSIMbIX C TOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOUEK OJAHOM MPSAMOM 110
TOYEK JPYrOd MpsSMOM.

Pemats 3agaun Ha kieTyaroit Oymare.

[IpoBoauTH BBIUMCIEHHS] M HAXOAWTh YWCJIOBbIE U OYKBEHHbIE 3HAU€HUS VIJIOB B
reOMETPUUYECKUX 3a7adyax C MCIOJIb30BAaHHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYIOJIbHUKOB,
CBOMCTB YIJIOB, 0Opa30BaHHBIX NpU IEPECEUYEeHUU JBYX MNapauieibHBIX MPSAMBIX ceKyllel. Pemars
MpaKTUYECKHE 3a/1a4 Ha HaX0XJACHUE YIJIOB.

Bnagers moHsTHEM TreOMETPUYECKOrO0 MecTa TOYEK. YMEThb OINpeAessTh OMCCEKTpUCY yIiia U
CEpEIMHHBIN NMEPIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

@opMyIHpOBATh OMNPEACIICHUS] OKPY)KHOCTH W Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. YMETh MPUMEHSTh 3TH CBOMCTBA MIPU PEIICHUHU 3a/a4.

Bragets moHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€ LIEHTP.
[Tonb3oBarbest akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPEeceKaloTcs B OJHON TOUKE,
U O TOM, YTO CEpEANHHBIE MEPIIEHAUKYIIAPHI K CTOPOHAM TPEYroJIbHUKA [IEPECEKAOTCS B OJHOU TOUKE.

Brnagete  moHsATHEM ~— KacaTeNbHOM K OKPY)KHOCTHM,  IOJB30BAaThCsl  TEOPEMOM O
MEPIEHAUKYIIIPHOCTU KacaTeJIbHOM U pajinyca, IPOBEAEHHOIO K TOUKE KacaHUsl.

[Tonp30BaTbCsl MPOCTEMIIMMHU F€OMETPHUUYECKMMHU HEPABEHCTBAMHU, IIOHUMAaTh UX MPAKTUYECKUN
CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C MMOMOILBIO LIUPKYIS U JTUHEHKHU.

K koH1y 00yueHus B 8 kj1acce oOyJaromuiics MoyyuT Cieayoue MpeIMeTHbIE pe3yabTaThl:

PacriozHaBaTh OCHOBHBIE BHJBl YETBIPEXYIOJBHUKOB, MX JJIEMEHTBI, I0JIb30BAThCA MX
CBOMCTBaMH IIpU PELICHUH F€OMETPUUECKUX 3a/1ay.

[IpuMeHsATH CBOMCTBA TOUYKU IEPECEUYEHUS MEAMAH TPEYrojbHUKa (LEHTpa Macc) B PELIeHUU
3az1ad.

Bnaners moHATHEM CpenHEN JIMHUU TPEYroJIbHMKA W Tpaleluy, NMPUMEHATh UX CBOWCTBA IpU
peleHnn reoMeTpuueckux 3aaad. [lonp3zoBaTecs Teopemoit daneca u TeopeMoil 0 MPONOPLUOHATBHBIX
OTpe3Kax, IPUMEHATh UX JJI PELIEHUS IPAKTUUECKUX 3a/1a4.

[TpuMeHsATh NPU3HAKH 110100US TPEYTOJIBHUKOB B PEILIEHUN F€OMETPUYECKHX 3a/1a4.

ITonb3oBaTtbes Teopemoit [Iudaropa s pemieHrss reOMETPUYECKUX M MPAKTHYECKUX 3a]ad.
CrpouTh MaTeMaTH4ECKYI0 MOJENb B IPAKTHUECKUX 337adax, CaMOCTOSITEIBHO JAelaThb YEepTEX U
HaXOJUTh COOTBETCTBYIOIIME UIUHBI.

Bnagerp mnoHATHSAMM CHHyca, KOCHHYca M TaHI€HCa OCTpPOro Yyrjla MpsIMOYTOJIBHOTIO
TpeyrojabHuKa. [1071630BaThCSl 3TUMU NOHATUSAMU AJIS PELLIEHUS MPAKTUYECKUX 3a1a4.

Bbraucnars (pa3amyHbIME c110CO6aMN) MIJIO0IIAb TPEYTOJIbHUKA U IO MHOTOYTOJIBHBIX
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¢uryp (momp3ysachk, rjae HE0OXOAWMO, KaIbKyAsATOpoM). IIpuMEHATh MoJlydeHHbIE yMEHHS B
IIPAKTUYECKUX 3a7auax.

Bnagers mOHATUSAMU BIIMCAaHHOTO M IIEHTPAIBHOIO YIJIA, UCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexHay XOopAaMH (CeKyUIMMH) U yIje MEXAy KacaTeIbHOM W XOpAOW INpHU pelIeHUuU
r€OMETPUYECKUX 3a/1a4.

Bnagerp mNOHATHEM ONHCAHHOTO YETBIPEXYTOJIbHMKA, MPUMEHSATh CBOMCTBA OIMCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHNUHU 33/au.

[IpumeHsTh MoJlydyeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMaTU4YECKHE MOJEIM Ui 3ajad
peaJIbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHUEM MOJ00us U
TPUTOHOMETPUH (TIOJIB3YSCh, T HEOOX0IUMO, KATBKYISITOPOM).

K kon1y 00y4enus B 9 kjiacce 00yJaromuiics OJTyYUT CISAYIONIINE PEAMETHBIC PE3YJIbTaThI:

3HaThb TPUTOHOMETPUUYECKHUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJAUTh C HUX IOMOIIBIO PA3IUYHbIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHUKA («pEIIeHNe MPSIMOYTOJIbHBIX TPEYroJabHUKOB»). HaxonuTte
(c MOMOIIBIO KAJBKYJIATOPA) AJIMHBI U YIJIbI JJIs1 HETAOIMYHBIX 3HAYEHUH.

[Tonb3oBarbest popMynamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKAECTBOM IS
HaXO0XJIEHHS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUECKUMHU BETUYUHAMU.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB U HAaxOXIEHMSI Pa3IUYHBIX AJIEMEHTOB
TPEYroJibHUKA («pelleHue TPEYroJbHUKOBY), IPUMEHSTh UX MPU PEIIEHUH N'€OMETPUUYECKHX 3a/1au.

Bnagers nonsTHsiMM TpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB IOJOOHBIX
¢uryp. Ilonb3oBatbes cBoMcTBaMHM MOJ0OOMS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh yIJIbl y MOJOOHBIX Quryp. [IpumeHsTh CBOMCTBA MOA0OMS B MPAKTUUYECKHUX 33/1a4axX. Y METh
MIPUBOJIUTH MPUMEPHI MOTOOHBIX (DUTYDP B OKPYXKAIOILIEM MUDE.

[Tonb3oBaTbCst TEOpEMaMu O MPOU3BEACHUN OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
0 KBaJpaTe KacaTeJlbHOM.

[Tonb30BaTbCst BEKTOpaMH, MOHUMATh UX FEOMETPUUECKUN U U3UYECKUN CMBICI, IPUMEHSTH UX
B PEILIEHUH FeOMETPUYECKUX U (u3nueckux 3anad. [IpuMeHsTh cKajnsipHOe MPOU3BENCHHE BEKTOPOB
JUIS HAXOXIACHUSI JUTHH U YTJIOB.

[Tonb3oBaThcst METOIOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSATH €70 B PEIICHUH T€OMETPUUYECKUX
U IPAKTHYECKUX 3a/1a4.

Bnagerp mNOHATHUSMU MPaBUIBHOTO MHOTOYTOJbHHMKA, JAJIUHBI OKPY)KHOCTH, JJIUHBI JIyTU
OKPYKHOCTH U PaJuaHHON Mepbl yIiia, yMETh BBIYUCIATH ILIOMIAJL Kpyra u ero yacteil. [IpumensTs
MOJIyY€HHBIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (Wim 1EHTPI) CUMMETpUU (GUTYp, TPUMEHSTHh JBHKEHHS TIUIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHsTh MoJlydeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTH MAaTeMaTUYEeCKHE MOJEIH Uid 3ajad
peaIbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHHS C IPUMEHEHHUEM TMOoJ00Hus Hu
TPUTOHOMETPUYECKUX (PYHKIIHH (IIOJIb3YSCH, T1Ie HEOOXOAUMO, KaJbKYIITOPOM).

[okyMeHT co3naH B anekTpoHHon ¢opme. Ne 341/23-opa ot 31.08.2023. VicnonHutens: CopkuHa X.B. B ANEKTPOHHbIA
CrpaHuua 187 n3 977. CtpaHuua cosaana: 31.08.2023 15:20 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
ux cBoicTBa. 3MepeHne reoMmeTpruiecKux
P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6moreka [IOK
2 T 22 1 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannensHbIE NPSIMBIE, CyMMa YTJIOB bubmuorexa [JOK
3 14 1 1
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpyT. ['eoMmeTprueckue bubmuorexa [JOK
4 14 1 1
MTOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 606 7 4 1 0
OBTOPCLING, 0DODICHTS SHARMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 4
[lokyMeHT co3aaH B anekTpoHHou dopme. Ne 341/23-oppg ot 31.08.2023. Vicnonnutens: CopkuHa X.B. B INNEKTPOHHbIA

o M JNERITFURMDIA
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8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpoiabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 q ¢ 12 1 0
CTRIPEXYTOTBHIKH https://m.edsoo.ru/7f417e18
MIPOITOPIIMOHAIBHBIX OTPE3KaX, IT HBI
PoTioPH P > 114 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
, | o e | |1 o Dok
peyr a P https://m.edsoo.ru/7f417e18
[Tmomaan mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 0 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 0 bubnuorexa [JOK
KacarenbHblie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bubnuoreka [JOK
6 I1 606 i 4 1 0
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0

LokymeHT co3paH B anekTpoHHon dopme. Ne 341/23-opp ot 31.08.2023. UcnonHutens: CopkrHa X.B.

Crtpanuua 189 u3 977. CtpaHuua co3gana: 31.08.2023 15.20
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9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrtpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 0 bubnuorexa [JOK
CHHYCOB. PelieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nogobus. Merpuueckue bubnuorexa [JOK
2 10 1 0
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1 0
SKTOPH https://m.edsoo.ru/7f41al2c
bub OK
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 0 h tI/tIszI:jI/(r)rT\.eeTS(i.ru I7fa1a12c
, | Do g | : o Sk
Py m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
bu6mmoreka [JOK
6 6 0 0
JIBIKEHI IUIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, CCTEMaTH3aIUs 7 5 0 bubnunoreka [JOK
3HAHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0

LokymeHT co3paH B anekTpoHHon dopme. Ne 341/23-opp ot 31.08.2023. UcnonHutens: CopkrHa X.B.
Crtpanuua 190 u3 977. CtpaHuua co3gaHa: 31.08.2023 15.20

B 3NIEKTPOHHBIA
=¥ TATAPCTAH
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

7 KJIACC
Aranacsa JI.C., bByry3os B.®., Kamomues C.b. u npyrue ['eomerpust 7-9 kiacc AKIIMOHEPHOE 00IIECTBO
"U3zparensctBO "[IpocBemienue";

8 KJIACC
Atanacsn JI.C., byry3os B.®., Kanomues C.b. u apyrue, ['eomerpus, 7-9 kinacc, AKImoHepHOE
obmectBo«3narenscTBo «IIpocBenienmey;

9 KJIACC
Artanacsn JI.C., byry3oB B.®., Kanomues C.b. u npyrue, ['eomerpus, 7-9 kinacc, AKIImoHepHOE
obmectBo«3narenscTBO «IIpocBemienue;

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
7 KJIIACC

I'eometpust. 7 xnacc. [loypounsie minansl k yueOHuKy Atanacsiaa JI.C., "lIIpocBemenue”
I'eomerpus. 7 knacc. CaMmocTosiTeNbHBIE U KOHTpOJIbHBIE padoThl. Muenckas M.A.,"[Ipocemenne”
I'eometpust. 7 knacc. Meroaudeckue pekomenaanuu. Atanacss JI.C., byryzos B.®. u np.,
"IIpocBemenne"

8 KVIACC

I'eometpust. 8 xnacc. [loypounsie miiansl k yueOHuky Atanacsiaa JI.C., "IIpocBemenue”
I'eometpust. 8 xkmacc. CamocTosiTeNbHBIC U KOHTPOJIbHBIE paboThl. Muenckas M. A.,"TIpocsemenne"
I'eomerpus. 8 kiacc. Metoanueckue pekomenaaimu. Atanacsa JI.C., byry3os B.®. u np.,
"IIpocBemenune"

9 KVIACC

I'eometpust. 9 xnacc. [loypounsie miiansl k yueOHuky Atanacsiaa JI.C., "IIpocBemenue”
I'eometpust. 9 xnacc. CamocTosITeNbHBIC U KOHTPOJIbHBIE paboThl. Muenckas M. A.,"IIpocBemenne"
I'eomerpus. 9 kiacc. Metoanueckue pekomenaauu. Atanacst JI.C., byry3os B.®. u ap.,
"IIpocBemenue"
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI
U PECYPCBI CETU UHTEPHET

7 KJIACC

Poccuiickas snekrponHas mkoua. https://resh.edu.ru/ «Yuu.py» — https://uchi.ru/
«Innexc. YueoHux» https://education.yandex.ru/home/ «SIKnaccy . https://www.yaklass.ru/
®oxkcopn https://foxford.ru/about

«Cupuyc. Onnaiin» . https://edu.sirius.online

8 KJIACC

Poccuiickas snexTpoHHas mkodia. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«unexc. Yueouux» https://education.yandex.ru/home/ «SIKnaccy . https://www.yaklass.ru/
doxcdopn https://foxford.ru/abou

t«Cupuyc. Onnaiin» . https://edu.sirius.online

[oKyMeHT co3piaH B anekTpoHHon dopme. Ne 341/23-oppa ot 31.08.2023. VcnonHutens: CopkuHa X.B. ' 3IEKTPOHHbIA
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https://foxford.ru/abou

9 KJIACC

Poccuiickas snekTponHas mmkosa. https://resh.edu.ru/ «Yuu.py» — https://uchi.ru/
«Sunekc. Yueouuk» https://education.yandex.ru/home/ «Knaccy . https://www.yaklass.ru/
®oxkcopn https://foxford.ru/about

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

MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE OFPA30OBATEJILHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

1.JIuneiika

2. TpeyronbsHuk (45°, 45°)

3.Tpeyroasuuk (30°, 60°)

4.Tpauncnoptup

5.Hupkyns

OBOPYJIOBAHHUE J1Jis1 MPOBEJAEHUS TIPAKTUYECKHUX PABO

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJAOBAHUE

Kommnbrorep

MynbTUMeara TPOEKTOP
HNHTepakTUBHBIN SKpaH
[TpunTep

CpencrtBa TeNeKOMMYHHUKAIIUU
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