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INHOACHUTEJIBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

PaGouas nporpamma o yue6Homy kypcy "I'eomerpus" mis oOyuaromuxcs 8 KjaccoB pa3paboTaHa Ha OC-
HOBe DeepanbHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOI'O 00111eT0 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBIBISIEMbIX K MATEMAaTUYECKOMY 00pa30BaHUIO, 1
TPaJAULIUNA POCCUICKOTO 00pa30BaHus, KOTOPhIC 00ECIICUNBAIOT OBJIA/ICHNE KITFOYEBBIMU KOMITETCHITHSIMH,
COCTaBJISIOUIMMH OCHOBY JUIsI HEIIPEPHIBHOTO 00pa30BaHUS U CAMOPA3BUTHUS, a TAKXKE LIEJIOCTHOCTh 00-
HIEKYJIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS O0yJaronuxcs. B mporpamMme yuTeHsl uaeu
u nostokeHus: KoHnenmun pa3BuTus MaTeMaTnueckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
udpoBoit Tpanchopmanuu Beex cdep 4eToBeUecKOn AesITeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4YeCKON MOATOTOBKU. YK€ B IIIKOJIE MaTeMaTHKa CITY>KUT
OTIOPHBIM TPEIMETOM JJISI U3YICHUS CMEKHBIX TUCIUTUIMH, a TIOCJIE IIKOJIBI peaTbHON HEOOXOAMMOCTBIO
CTaHOBUTCSI HEMIPEPBIBHOE 00pa30BaHKe, YTO TpeOyeT MOTHOIIEHHOM 6a30B0i 00111e00pa3oBaTeIbHON MO~
TOTOBKH, B TOM YHUCJIE€ U MATEMATHUYECKOM.

D710 00YyCIOBIEHO TEM, UTO B HAIIIU JHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HETIOCPEICTBEHHBIM
MIPUMECHCHHEM MaTEMAaTHKU: U B chepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIIOTHYECKUX O0JIACTSX, U J1a-
e B TYMaHUTapHBIX cepax. Takum 00pazoM, KPyr MIKOIbHUKOB, JIJISI KOTOPBIX MaTeMaTHKa MOKET
CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSCTCA.

[TpakTHyeckas Moje3HOCTh MaTEMATUKH O0YCIOBIIEHA TEM, YTO €€ MPEeIMETOM SBISAIOTCA (DyHIaMEHTAaIb-
HBIC CTPYKTYPHI HAIIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBCHHBIE OTHOIICHHUS OTTIPOCTEH-
IIUX, YCBAUBAEMbBIX B HETIOCPEJACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IJISIPA3BUTHS
HAyYHBIX U MPUKIAAHBIX Uaei. be3 KOHKpeTHhIX MaTeMaTHUeCKUX 3HAHUH 3aTPYJHEHO TOHMMAHUETIPUH-
LIUIIOB YCTPOMCTBA U UCTIOJIB30BAHMS COBPEMEHHOM TEXHUKH, BOCTIPUATUE U UHTEPIIPETAIUS pa3zHoo0pas-
HOM COIMANIbHOM, SKOHOMHUYECKOH, MOMUTUYeCKOoi nHpopmanmu, ManodpheKTUBHA MOBCEAHEBHAS MPaK-
TUYECKasl NeITeNIbHOCTh. Kak10My uenoBeKy B CBOEH KHU3HH MPUXOIUTCS BBHITIOTHATH PACUEThI M COCTaB-
JISITh TOPUTMBI, HAXOAUTh U MPUMEHSATH (POPMYIIbI, BIAJAETh MPAKTUIECKIUMH MPUEMAMH TeOMETpUYe-
CKHMX U3MEPEHHI U MOCTPOCHUI, YNTATh HHPOPMAIIUIO, MPEICTABIICHHYIO B BUI€ TaOIUII, AMarpaMM 1
rpadUKoB, KUTh B YCIOBUAX HEONPENEIEHHOCTH U IIOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4ailHbIX CO-
OBITHI.

OnHOBpEMEHHO C paciipeHrueM cdep MPUMEHEHUS MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
BA)KHBIM CTAHOBUTCSI MAaTEMAaTUYECKHUI CTHIIb MBITIUICHHUS, TIPOSIBIISTIOIIMIACS B ONPECIEHHBIX YMCTBEH-
HBIX HaBbIKax. B mpouecce n3yueHns MaTreMaTlKy B apceHal NpUEMOB U METOJI0B MBIILJIEHUS YEI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOUYAIOTCS MHAYKIIHMS U ICTYKIIHsI, 0000IIEHNEe U KOHKPETHU3aIsl, aHAIN3 U
CUHTE3, KJ1accu(uKaius u cucTeMaTu3aius, abctparupoBanue 1 ananorus. OObeKTh MaTeMaTHYECKUX
YMO3aKJIFOUCHHH, MPaBWIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHIECKUX TTOCTPOEHUH, CIIO-
COOCTBYIOT BBIpaOOTKE yMeHUs (hOpMYIUPOBATh, 0OOCHOBBIBATH U JIOKA3bIBAThH CYXKICHHUS, TEM CAMBIM
Pa3BUBAIOT JIOTHYECKOE MBINIUICHHE. Beayias posib MpruHAIeKUT MaTeMaTHKE U B (POPMUPOBAHUH aJrO-
PUTMUYECKONW KOMIIOHEHTHI MBILIJIEHUS! U BOCOIUTAaHUU YMEHUH JeMCTBOBAThH MO 3aJaHHBIM aJITOPUTMaM,
COBEPIIIEHCTBOBATh U3BECTHBIC 1 KOHCTPYUPOBATh HOBBIE. B mipoliecce pereHus 3a1ad — OCHOBOM y4eo-
HOU JESTENbHOCTU Ha YPOKaX MaTeMAaTHUKU — Pa3BUBAIOTCS TaKKE€ TBOpUECKask U MPUKIIAAHAS CTOPOHBI
MBIIIICHHUS.

OOydenne MaTeMaTHKE MAaET BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOMIUXCS TOYHYIO, PAllMOHATBEHYIO U UHPOP-
MaTHBHYIO peYb, YMEHHE OTOMpaTh HamOOJee MOIXOJAININE SI3BIKOBBIE, CUMBOJUYECKHE, Tpaduueckue
CpelICTBa JIJIsl BBIPAKEHUSI CYXKIACHUHN U HATJIATHOTO UX MPEACTaBICHUSI.

Heo6xoauMbIiM KOMITOHEHTOM O0IIIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUHM SBISIETCS 00ITEee 3HAKOMCTBO
C METOJIaMH TO3HaHUs AEHUCTBUTEILHOCTH, MPEACTABICHUE O MIPEAMETE U METOIaX MaTeMaTUKU, UX OTIUYUI

OT METOJIOB JIPYTHX €CTECTBEHHBIX U TYMaHUTAaPHBIX HAyK, 00 0COOEHHOCTSIX MPUMEHEHHSI MaTeMaTHKU

JUTSL PEIlieHs] HAyYHBIX U MPUKIIAJIHBIX 3a/1a4. TakuM 00pazom, MareMaTH4eckoe o0pa3oBaHNEe BHOCUT

CBOH BKJIaJ B (hOPMHUPOBAHKE OOIIEH KyJIbTYphl YeJIOBEKA.

N3ydyeHne MaTeMaTUKH TakkKe CIOCOOCTBYET ICTETHUECKOMY BOCIIMTAHUIO YEIOBEKa, TOHUMaHUIOKpa-
COTBI U M3AIIECTBA MaTEMaTHUYECKUX PACCYKICHHUM, BOCIPUATUIO T€OMETPUUYECKUX (POPM, YCBOECHUIO
UJIeu CUMMETPUHU.

HEJN U3YYEHUSA YYEBHOI'O KYPCA «I'EOMETPHUS



«MaTemMaTHuKy y>Ke 3aT€M YYUTb HaJ0, 4YTO OHA YM B MOPSAIOK IPUBOJUT», — MHCAI BEJIMKUI PYCCKUH yde-
Hb1ii Muxann BacunbeBud JIoMoHOCOB. M B 3TOM COCTOUT OJTHA U3 ABYX IIeJiel 00yUeHUS TeOMETPUHU KaK
COCTAaBHOM YaCTH MATEMATUKH B IIKOJIE. DTOW LEIN COOTBETCTBYET JOKa3aTeIbHAasl IMHUS IPEIONABAHUS
reomerpun. Cienys npencTaBiIeHHON pabodel mporpaMMe, HaYMHasA ¢ CEIbMOr0 Kilacca Ha ypoKax reo-
METpPUU 00yYaroLIHiics yUUTCs IPOBOAUTH J10KA3aTeNIbHbIE PACCYXKIEHUS, CTPOUTH JJIOTHUECKUE yMO3a-
KJIFOYEHMS, I0KA3bIBaTh UICTUHHBIE YTBEPKIACHHS U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM, IIPOBOAUTH Pac-
CYXJIEHUS OT «IIPOTUBHOI0», OTJINYAaTh CBOMCTBA OT MPU3HAKOB, (OpMyIUpOBaTH OOpaTHBIE yTBEPKIe-
HUS. YYEHUK, OBJIA/ICBIINNA UCKYCCTBOM PACCyX/aTh, OyET MPUMEHSATh €T0 U B OKPY)KAIOLICH JKU3HU.

Kak nucan reomerp u nenaror Mrops @enoposuu Hlapsirug, «I0pMU, TOHUMAKOIUMU, YTO TAKOE JTOKA-
3aTeJIbCTBO, TPYHO U J1a’K€ HEBO3MOKHO MAaHHUITYJIMPOBATHY. M B 3TOM COCTOUT BaKHOE BOCIIUTATEIIBHOE
3HAYEHHUE U3YyYEHUS TEOMETPUH, IIPUCYILEE UMEHHO OTEUYECTBEHHOM MaTeMaTH4eCKOH 1KoJe. Bmecte ¢
TEM aBTOPHI IPOrPaMMBI MPEJAOCTEPETAIOT YUUTEINS OT U3JHIIHETO (popMannu3mMa, OCOOCHHOB OTHOIICHUH
HayaJl ¥ OCHOBaHMUH reoMmerpun. @pannysckuil MatemaTuk JKaH /[peJOHHE 11O 3TOMY OBOJY BBICKA3aJICs
Tak: «UTo KacaeTcs eNUKaTHOW MPOoOIeMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsI, YTO Ha MEPBBIX IOpax
HYKHO BOOO11Ie U30eratb NPOM3HOCUTH CaMo 3TO c0BO. C Ipyroii e CTOPOHBI, HE CIIeAyeT yIycKaTb HU
OJIHOM BO3MOYKHOCTH J1aBaTh IPUMEPHI JIOTHYECKUX 3aKII0UEHNUN, KOTOPBIE Ky/1a B O0OJIbIIEH Mepe, yeM
UJEsl AKCUOM, SIBIISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMM JIBUTaTEIIIMA MaTEMaTUUECKOTO MBILUICHUSD.

BTopoii nenbro n3ydeHuss TeOMETPUU SABIISECTCSA UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIPU PEIICHUH KaK Ma-
TEMaTUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEYAIOIINXCS B peabHON KU3HU. OKOHYMBLIMK KYpC I'eo-
METPHUH IIKOJIFHUK JIOJDKEH OBITh B COCTOSIHIH OTIPEJICIIUTh TEOMETPUIECKYIO (GUTYPY, OTHUCATh CJIOBAMHU
JAHHBIA 4epTEXK UM PUCYHOK, HAITH IUIOIAAb 3eMEIbHOTO YUacTKa, pacCUYUTaTh HEOOXOIUMYIO ITHHY
OIITOBOJIOKOHHOTO Ka0es mim Tpedyemble pa3Mephl rapaxa it aBTOMOOWISL. DTOMY COOTBETCTBYET BTO-
pasi,BBIYMCIIUTEbHAS JINHUS B U3YYEHUN T€OMETPUH B HIKOJIE. JlaHHAs IPaKTUYECKask JTMHUS SIBJIIETCS HE
MeHee BaXHOH, yem nepBas. Emé [lnaton npeanuceiBan, 4to0bl «rpaxkaane [IpekpacHoro roposa Hu B
KOEM CJIy4ae He OCTaBJISIM T€OMETPHIO, BEJIb HEMAJIOBAKHO Jla’ke M0O0YHOE €€ MPUMEHEHUEe — B BOCH-
HOM JIeJIe J1a, BIIPOYEM, M BO BCEX HayKaxX — JJIS JIy4YIIErO UX YCBOCHHS: MBI BEIb 3HAaEM, Kakasi 0€CKo-
HEYHas Pa3HULA CYLIECTBYET MEXKIY YEIIOBEKOM IIPUYACTHBIM K TEOMETPUHU U HENIPUYaCTHBIMY». JJIs 2TO-
IO YYUTENI0 pEKOMEHAYETCSl NOA0MPaTh 3a7aui MPaKTHUECKOI0 XapakTepa JUlsl pacCMaTpUBAEMBIX TEM,
YUUTH I€TE€U CTPOUTH MATEMATUYECKUE MOJIEIIN PEAIbHBIX KU3HEHHBIX CUTYalUl, IPOBOIUTEH BBIYUCIIE-
HUS M OLICHUBATH aJICKBaTHOCTH ITOJIY4EHHOTO pe3yibpTara. KpaliHe Ba)KHO TOAYEPKUBATH CBA3U T'€OMET-
pHH C APYTUMHU IPEeIMETaMU, MOTUBHPOBATH MCIIOJIb30BATh OMPEACIICHHUS] TEOMETPUUECKUX (PUTYp U TTO-
HSATUH, 1EMOHCTPUPOBATh NPUMEHEHNE MOJYYEHHBIX YMEHUN B (PU3HKE U TEXHUKE. DTHU CBSI3U Haubosee
SAPKOBUIHBI B TeMaX «BekTopbl», « TpuroHomeTpudeckue COOTHOLIEHU», «MeTon koopauHar» u «Teo-
pema [Iudaropar.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

CornacHo yuyeOHOMY IJIaHy B 8 Kiacce u3ydaercsi y4eOHbIl Kypc «l eomeTpusi», KOTOPBIH BKIIIOYAET
CIIeYIOIINE OCHOBHBIE pa3zienbl coaepkanus: «'eomerpudeckre GUIypsl U UX CBOWCTBay, «3mepe-
HUE TEOMETPUYECKUX BEIHYMH», a Takke «JlexkapToBbl KOOpIMHATBHI Ha IUIOCKOCTHY», «BeKTopbi»,
«IBmxeHusuiockoctu» U «lIpeoGpa3oBanus mogoous».

YueOHbI 1aH TpeaycMaTpUBaeT U3ydeHUEe TEOMETPUHU Ha 0a30BOM yPOBHE, UCXOs U3 68 yIEeOHBIX 4acOB
B y4eOHOM Toay.

COJEPKAHUE YYEBHOI'O KYPCA "TEOMETPUA

YerbipéxyronpHuku. IlapamienorpamMm, ero npusHaku U cBOMcTBa. YacTHBIE Cilydad HapajuleIorpaMMoOB
(mIpsAMOYTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKU M CBOMCTBA. Tpamenus, paBHOOOKas Tparnenus, e€ cBOM-
CTBa U Npu3Haku. [IpsimoyronpHas Tpanenus.

Meron ynBoenus menuansl. LleHTpansHas cummerpus. Teopema Paneca u TeopeMa 0 MPONMOPIUOHAIBHBIX
OTpe3Kax.
CpenHue nMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[TonoOue TpeyroabHUKOB, KO3 pument noxodus. Ilpuznaku nogodust TpeyroasHUKOB. [Ipumenennenono-
Ous IpU pelIeHNH NPaKTUYECKUX 3aad.

CgoiicTa miormiaaeit reomerpudeckux puryp. @opmyssl 1Uis IUIOMIAAN TPEYroIbHUKA, MapajuieiorpamMmma,
pomba u Tpanernuu. OTHOIICHHE TIOMA K TOA00HBIX DUTYP.
Brruucnenue miomaseii TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTO Oymare.
Teopema I[Tudaropa. [lpumenenue Teopemsl [Tudaropa mpu permeHnn MpaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOT'0 YIjla MpsIMOYTOJIBHOIO TPEyrojdbHUKa. OCHOBHOE TPUTOHOMETPUYECKOETOXK-
nectBo. Tpuronomerpudeckue GyHkiuu yrios B 30°, 45° u 60°.



Brniucannbie ¥ IEHTpaIbHbBIE YIJIbI, YTOJI MEXIY KacaTeJIbHON U XOPAOU. YTJIbl MEXIY XOpAaMU UCEKY-
muMU. BrincanHusie U ONMCaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacIionoKeHHUE IBYX OKPYKHOCTEH.
Kacanue okpyxHocteit. OOmiue KacareabHbIE K ABYM OKPYKHOCTSIM.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yuebHoro kypca «I'eomeTpus» JOIKHO 00ecrieunBaTh JOCTH)KEHUE HA YPOBHE OCHOBHOT'O
o01iero o0pazoBaHus CIEAYIONINX JIUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa3oBaTeib-
HBIX pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE pe3yNbTaThl OCBOCHUS ITPOrPaMMBbl y4eOHOT0 Kypca «I 'eoMeTpus» XapaKTepU3yroTCs:
I[aTpunoTnyeckoe BoCIMTaHUE:

IIPOSIBJIEHUEM MHTEpEca K MPOILLJIOMY U HACTOSALIEMY POCCUHCKON MAaTEMaTUKH, LICHHOCTHBIM OTHOILIEHUEM
K JOCTHUKEHUSIM POCCUUCKHX MATEMAaTUKOB M POCCUMCKON MATEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO
ATUXJIOCTUKEHUH B IPYrUX HayKaX U NPUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpakJjaHUHA U pealli3alliy ero Ipas, MPeICTaBICHHEM O Ma-
TEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IIUYHBIX CTPYKTYP, ABJICHHM, IPOLIEYP TPAKIAHCKOTO
o0rmiecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX MTPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAaHUEM Ba)KHOCTU MOPAIIbHO-ITUYECKUX MPUH-
LIUIIOB B AEATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTMBHOE Y4acCTHE B PEIICHUM MPAKTHUECKUX 3a7a4 MaTeMaTUUYeCKOW HAMPaBIEHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa3oBaHUs Ha MPOTSHKEHUU BCEH KM3HU JIJISl YCIIEIIHON
poeCCUOHATLHOMN IEATEIFHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUIA,

OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM MHAMBHUAYAIBHON TPAeKTOpUU 00pa30BaHMs U KUZHEHHBIX MJIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

JcTeTH4YecKoe BOCIMTAHUe:

CITOCOOHOCTBIO K AMOIIMOHAIIBHOMY M CTETUYECKOMY BOCTIPUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1a4,pellie-
HUMW, pacCyXJEHUI; YMEHUIO BUIETh MATEMATHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIINeH B EATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTAaBICHUI 00 OCHOBHBIX 3aKOHO-
MEPHOCTSIX Pa3BUTHS YEJIOBEKA, TPUPOILI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYECKON HaAyKH Kakc(epsl
YEJI0BEUECKOU NeATEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHUS IUBUIIU3ALINH;
OBJIAJICHUEM SI3BIKOM MaTEMaTHUKH U MaTEeMaTUUECKOU KYJIbTYpOH KaK CpPEJICTBOM MO3HAHUS MUPA;

OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH HCCIIEIOBATENBCKON JEATEIBHOCTH.
du3nyeckoe BocnuTanue, GopMupoBaHme KyJbTYPbI 3I0POBbSI H IMOIHOHAIBHOIO 0J1arONoJIyYns:

TOTOBHOCTBIO MPUMEHATH MaTEMAaTHUECKIE 3HAHHS B HHTEPECAX CBOETO 3/I0POBbsS, BEJCHHS 3J0POBOTO 00pa-
3a KW3HH (37I0pPOBOE MUTAHNE, COATAHCHPOBAHHBIN PEKUM 3aHSATHUH U OTIBIXA, PETYJIIpHas (pu3ndecKasak-
TUBHOCTb);

c(hopMUPOBAHHOCTHIO HABBIKA pedIeKCUH, TPU3HAHUEM CBOETO TpaBa Ha OMMOKY M TaKOTO e MpaBa
JPYroro 4eaoBeKa.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUI JUIS PEIICHUs 33a/]a4 B 00JIaCTH COXPAaHHOCTH
OKpY KaloIen cpeIbl, TIIAaHUPOBAHUS TTOCTYITKOB M OIEHKH X BO3MOKHBIX ITOCJIEACTBUH I OKpYyKa-
FOLIENCPEBI;

OCO3HaHUEM TJIOOATBHOTO XapaKTepa dKOJIOTHUECKHUX MPOOJIEM U MMyTeH UX perIeHusI.

JIn4HOCTHBIE pe3y/ibTaThbl, 00eceYrBaONIUe A1aANTANNI0O 00y4al0IIerocsi K M3MeHAI0 UM CS
YCJI0BHSIM COIMAJIbHOM M IPUPOIHOM Cpelbl: TOTOBHOCTBIO K 1eHiCTBUSIM B YCJI0BHUSIX He-
onpeaeJJéHHOCTH, NOBBIICHUIO YPOBHSA CBOeil

KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JHOAeH, mpruo0-
peraTh B COBMECTHOMH JESITEIbHOCTA HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHILIUU U3 OMbITa IPYTUX;

—  HeoO0XOAMMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM uKcie GOopMynHpoBaTh UJEH, MOHS-
THS,TUTIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHUCIIC paHee He U3BECTHBIX, OCO3HABATH NE(QUIUTHI

COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEM, TUIAaHUPOBATh CBOE Pa3BUTHE;

—  CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CHTYAITHIO KaK
BBI30B, TPEOYIONINI KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAEMbIE PEIICHUS U AeUCTBUA, GOPMYIUPO-



BaThU OLICHUBATh PUCKU U MOCJEICTBUA, (HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI

MeTanpeameTHbIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOTo Kypca «I eoMeTpusi» XxapaKTepu3ylTcs OBIajie-
HUEM VHUBEPCAIbHLIMU NO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHIMU KOMMYHUKAMUBHBIMUOECUCEUSL-
MU U YHUBEPCATbHLIMU PE2YIAMUBHBIMU OCLCMBUIMU.

1) Vuusepcanvhvie noznasamenvuule delicmaus obecneyusaom Gopmuposanue 6a306bix KOSHU-
MUBHBIXNPOYECCO8, 00YYAIOWUXCA (0CBOEHUE MemO0008 NO3HAHUSL OKPYHCAIOUe20 Mupa, npumeHenue 10-
2UYEeCKUX, UCCAe008aMeNbCKUX ONnepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jlornueckue aeiicTBHA:

—  BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MAaTEMaTHIECKIX 00BEKTOB, MIOHSATUIH,0THO-
HICHUI MEXy MOHATUSAMU; GOPMYIUPOBATH OMPE/IeNICHUs TOHATUI; YCTaHABIUBATh

CYIIECTBCHHBIN MPU3HAK KJIacCU(DUKAIINK, OCHOBAHUS JIJIsi 000OIICHHSI ¥ CPaBHEHUSI, KPUTEPUUTIPOBOIUMOTO
aHaJIN3a;

—  BOCIIPUHUMATh, (GOPMYIHPOBATH U IPEOOPA3OBHIBATH CYK/ICHUS: YTBEPAUTEIbHbIC HOTPULIATENIbHEIE,
eIMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHBIC,

—  BBISIBJIATH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B haKkTax, JaHHbBIX,
HAOJIOJICHUSX U YTBEPXKICHUSX; TIPEIaraTh KPUTSPUH JIJIS BBISIBIICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPE-
YHI;

—  JIe7IaTh BBIBOJIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX U WHIYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKJIIOUEHU 10 aHaJIOTUH;

—  pa3buparh JOKa3aTEIbCTBA MATEMATHYCCKUX YTBEPKIACHUH (TIPSIMBIE H OT IPOTUBHOTO), TIPOBOIUTHCA-
MOCTOSITEJIbHO HECIIOKHBIE TOKA3aTeIbCTBA MaTeMaTHYECKUX (DAaKTOB, BEICTpanBaTh apryMEHTAIIUIO, TIPU-
BOJIUTH MTPUMEPHI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYXICHHUS,

—  BBIOMpaTh Croco0 pelnieHus yueOHo! 3aauu (CpaBHUBATh HECKOJILKO BAPHUAHTOB PEIICHUS, BHIOMPATh
HanOoJee MOXOISIINI ¢ y4ETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPHTEPHEB).

basoBble ucciiegoBaTe/IbCKHE 1eHCTBHUSA:

—  HCHOJIB30BATh BOMPOCH KaK MCCIIEIOBATEIHCKII HHCTPYMEHT TIO3HAHUS; (JOPMYIMPOBATH BOMPOCHI,
dbukcupyromue npoTUBOpedre, MpodIeMy, CaMOCTOSTENILHO YCTaHABIMBATh HCKOMOE U IaHHOE,

(hOpMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITUIO, MHCHHE;

— MIPOBOMTH MO CAMOCTOSITEILHO COCTaBICHHOMY TIJIaHY HECTIOKHBIM AKCIIEPUMEHT, HeOObIIoe

HCCJIEIOBaHKE MO0 YCTAHOBJIEHUIO 0COOEHHOCTEW MaTEMAaTUYECKOT0 00bEKTA, 3aBUCUMOCTEH 00 bEKTOBMEXKIY
co00if; caMoCTOATENHHO (POPMYITHPOBATH OOOOIIEHHS U BHIBOJBI TIO Pe3yIbTaTaM MPOBEAEHHOTO HAOMIO-
JICHHS, KCCIIEIOBAHMUS, OIICHUBATh IOCTOBEPHOCTH MOJTyYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB HOOOOIIICHNUI;

—  TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKE BBIIBUTATh MPEATNOI0KEHHUS O €rOPa3BUTHH
B HOBBIX YCIIOBUSIX.

Pabora ¢ nndgopmanmeii:

—  BBIIBJIATH HEJAOCTATOYHOCTh M H30BITOYHOCTH HH(POPMAITUH, TAaHHBIX, HEOOXOIMMBIX JIJIS PEIICHUs3a/1a-
qu;

—  BBIOMpATh, aHATU3UPOBATH, CHCTEMATH3UPOBATH M HHTEPIIPETHPOBATH HH(HOPMAITHIO PA3TNIHBIXBUIOB U
dbopM TpeCTaBICHNUS;

—  BBIOMpath popMy npeacTaBiIeHUs HHDOPMALIMK U WILTIOCTPUPOBATH pelIaeMble 3aa4i CXeMaMu, Tia-
rpaMMaMu, HHOU TpaduKoi U MX KOMOUHAIIUSIMU;

—  OIICHWBATH HAIEKHOCTH MHPOPMAITUH 110 KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIIEM HIINCHOPMYITHPOBaH-
HBIM CaMOCTOSITENILHO.

2) YHuusepcanvhvie KOMMYyHUKamugHbwle Oeticmsusi 0o6ecnevyusaom chopmuposaHHOCMb COYUATLHBLX
HABLIKOG 00Y4aAOUWUXCAL.
OO01menue:

—  BOCIPUHUMATH U (HOPMYIHPOBATH CYKIEHUS B COOTBETCTBHHU C YCIOBUSMH U IIEJISIMUA OOIICHHUSI;ICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, TAaBATh MMOSICHEHUS 110
XOJly pelIeHus 3aa9i, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3yiIbTarT;

— B Xoze 00CyX/IeHHs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkKIaeMOH TeMBbI, IPOOJIEMBbI, perniaecMoii3aaaym,
BBICKA3bIBATh MJICH, HAIICTICHHBIC HA MOMCK PELICHHS; COMTOCTABIISATH CBOU CYXKICHHUS C

CYKIICHUSIMH PYTUX YYACTHUKOB JHMAI0ra, OOHAPYKMBATh PA3JINYHE U CXOJCTBO MO3HUIINNA; BKOPPEKTHON
dbopme popMyITHpPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

— MPEJCTABIATh PE3Y/IbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA;



CaMOCTOSITENILHO BBIOMPATh (JOPMAT BBICTYIUIEHUS C YUETOM 3ajjay MPE3eHTAllUd U OCOOCHHOCTENH Ay TUTOPHH.
Cotpyannuecrso:

— IIOHMMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHON paObOTHI IPH PELLICHUNY4YEOHBIX
MaTeMaTHYECKUX 3a]a4;

— IpPUHUMATh LIeJIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOI paboThl, pacipee-
JSTH BUIABI paboT, JOTOBapUBATHCS, OOCYXKAATh MPOLIECC U Pe3yabTaT paboThl; 00001MaTh MHEHHS HECKOJIBKUX
JIFOJIEH;

—  y4acTBOBATh B IPYNIOBBIX (hopmax paboTel (00Cyk1eHHs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI HJIP. );

— BBINOJIHATB CBOIO YaCTh pabOThI U KOOPIAUHUPOBATH CBOU JAECUCTBHS C IPYTMMHU YJICHAMU KOMaH/IbI;

— OIIEHMBATh KAYE€CTBO CBOETO BKJIAJa B OOIMIMK MPOIYKT MO KPUTEPHUIM, CPOPMYTUPOBAHHBIMy4aCTHUKAMHU
B3aUMO/JICHCTBUS.

3) Vuusepcanvhvle pezynamugnsle oelicmsus obecnequsarom Gopmuposanue CMulc08blX YCMAHO-
60K UJICUZHEHHBIX HABLIKOG AuyHOoCmU. CaMOOpraHH3aIHs:

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H (MU €r0 YacTh), BRIOMpATh CIOCOOPEIICHHS ¢
y4ETOM MMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATH BAPH-
aHTBI PEeIICHHH ¢ Y4€TOM HOBOH HH(OpMAIHH.

CaMOKOHTPOJIBb:

— BJIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yibTara pe-
HIEHUsIMAaTEeMaTUYECKOM 3a/1auu;

— NPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a/1a41, BHOCUTH KOPPEK-
THUBBI BJCSATEILHOCTh HA OCHOBE HOBBIX 00CTOSITEILCTB, HAWJEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHO-
CTCH;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAESITEIbHOCTH [TOCTABICHHOM LIEJIN U YCIOBUAM, 00bsC-
HSTHh IPUYUHBI JTOCTHKCHUS WM HETOCTH)KEHUS 1I€JTH, HAXOAUTh OMIMOKY, JaBaTh OLEHKY mprodpe-
TEHHOMYOIIBITY.

NPEIMETHBIE PE3YJIbTATBI

OcBoenne yuebHoro kypca «I'eomeTpusi» Ha ypoBHE 8 Kilacca I0JKHO 00ecrednBaTh JOCTHKEHHE
CJICAYIONINX TPEIMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB:

— Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTBHI, OJIb30BATHCS UX CBOM-
CTBAMUIIPH PEIICHUN T€OMETPHUECKHIX 3a7ad.

—  IIpuMeHATH CBOMCTBA TOUKH MEpecedeHUsl MeIUaH TPEyrojibHUKa (LIEHTpa Macc) B pe-
[ICHUH 3a/1a4.

— Brnanets nonsTueM cpeiHeit TMHUM TPEYrojdbHUKA U Tparelnuy, IPUMEHSITh UX CBOWCTBA IPH
peIIeHIH TEOMETPHYECKUX 3a71ad.

—  Tlonw3oBatbes Teopemoit daseca 1 TEOPEMOil 0 MPOMOPIIMOHAIBHBIX OTPE3Kax, IPUMEHSTh
WX JUIpETIeHHs] TPAKTUYECKHUX 3a/1a4.

—  IIpuMeHATh NpU3HAKU 1101001s TPEYTOJIbHUKOB B PEILICHUH T€OMETPUUECKUX 3ajiay.
—  Tlomb3oBatscs Teopemoii [Tudaropa aist pemeHust TeOMETPHUECKUX U MPAKTHUECKUX
3ajau.

—  CTpouTh MaTEMAaTHIECKYIO MOJEIh B TPAKTUYECKHX 3a/1a4aX, CAMOCTOATEIBHO JIENIaTh Yep-
TEX U HAXOJAUTh COOTBETCTBYIOIIHE JUIUHBI.

—  Bragers moHATHSMH CHHYyCa, KOCHHYCA M TAHT€HCA OCTPOTO YTJIa MPSMOYTOJIEHOTO
TPEyroJbHHKA.
—  Tlomb30BaThCs STUMH TOHSATHS MU TSI PEIICHHS IPAKTUICCKUX 3a/1aY.

—  Boruucnars (pa3nuyHbIME cIIOCOOaMH) TUIOIAAb TPEYTOIbHUKA U TUIONIAAM MHOTOYTOJIBHBIX

¢buryp(monb3ysich, rae Heo0X0IMMO, KalbKYJISITOPOM).
—  IlpuMeHATh NoTydYeHHbIE YMEHHS B IPAKTHUYECKUX 3aauax.

— Brnazgers MOHATHSAMH BIHCAaHHOTO M IIEHTPAILHOTO YTIIa, HCIIOIB30BATh TEOPEMBI O BITUCAH-
HBIXYTJIaX, YIJIaX MEXy XOpAaMu (CEeKYIIMMH) U yrile MeX/ly KacaTelIbHOW U XOpAOH MpH pe-
LIEHUU TeOMETPUYECKHX 3a/1a4. BiaseTh NOHATHEM ONMCAHHOTO YEThIPEX YT OJIbHUKA, TIPUME-
HSITh CBOWCTBA OMUCAHHOTOYETHIPEXYTOJIbHUKA MTPU PELICHUH 33/1a4.

—  I[IpuMeHATh nony4eHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MaTEMaTHUECKUE MOJEIH Ul 3a-
TaupeasbHOM KU3HU U IPOBOIUTH COOTBETCTBYIOIINE BBIYUCICHHUS C TPUMEHEHHEM 01001 1
TPUTOHOMETPHUH (TIOJB3YACH, TA€ HEOOXOIUMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHue Koi-Bo yacoB | [lara Buns! nesarensHoCcTH Bunel, pop-| DnexkrpoHHbie
/o | pa3ieiioB U TEM BCe- [KOHT.| mpak MBI KOHTpPOJIs| 00pa3oBaTeib-
IIPOrpaMMbl 0 g, pab. HBIE PECypChI
Paznes 1. YeTbIpéxyroJbHUKH
1.1.| [Tapannenorpamm, ero npu- |2 0 1 N300paxaTh U HAXOAUTh HAa YEPTEKAX YETHIPEXYTOJIbHUKU PA3HBIX | Y CTHBIN IIpesenranus
3HaKU U CBOMCTBA. BUJIOB U MX dJIEMEHTBI. DOpMYyIMpPOBATEH ONPENEIEHNUSA: TTAPAIIJIENO- | OIPOC; Paznarounsbrit
rpamma, npsAMOYTOJIbHMKa, poMOa, KBajpara, Tpaneuuu, paBHo00- | [IpakTuue- | MaTepuan
KO¥ TparenuH, pssMOyroJIbHOM Tparneuu. Jl0Ka3pIBaTh W UCIIONB30-| ckaspaboTa;
BaTh IIPU PEILIECHUY 3a7a4 IPU3HAKU U CBOWCTBA: IIapaJuIeIOrpaMma,
npsMOYTOJIBHUKA, poMOa, KBajiparta, Tparnennu, paBHOOOKOH Tparie-
LUH, IPSIMOYTOJIbHOM TpaIlCLH.
1.2.| YactHble cirydan nmapaiieno- | 2 0 1 DopMyIMpOBaTh ONPEAEIEHUS: TapalIeIorpaMMa, IpsIMOyroJibHU- | [TuceMen- [Ipesenranus
IrpaMMOB (MIPSIMOYTOJIbHUK, Ka, poM0a, KBajipaTa, Tparneluuy, paBHOOOKO! Tpaneuuu, npsamo- HBI KOH- Paspgatounsrin
poMO, KBaapaT), MX IPU3HAKH YroJIbHOM Tparenuu. Jloka3plBaTh U UCIOJIb30BATh IIPU PELLIEHUH 3a-| TPOJIb; MaTepua
¥ CBOMCTBA. Jlad MPU3HAKK U CBOMCTBA: MTapajuieIorpaMMa, IIPsIMOYTOJIbHUKA, [IpakTrue-
pom0a, KBapara, Tpareiun, paBHOOOKOH Tparelyu, PsIMOyrojib- | CKasipaboTa;
HOU Tpaneuuu.
1.3.| Tpaneuus. 2 0 1 @opMyJIUPOBATH ONPEACIICHUS: MAPAIIIETOTpaMMa, IPSIMOYTOJIbHU- | Y CTHBIN [Ipe3enTanus
Ka, pom0Oa, KBaJipara, Tpareuuu, paBHOOOKOH Tpamnenuu, npsmo- OIIpoC; Paspgarounsrit
yrosibHOM Tpanenuu. /loka3piBaTh U CIOIB30BATh IPU pellieHuu 3a- | [Ipaktuye- | MaTrepuan
Jlad MPU3HAKK U CBOMCTBA: apajulesorpaMmma, ckasipalboTa;
IpsIMOYTOJIbHUKA, poMOa, KBajjparta, Tpaneluu, paBHoOOOKOI Tpare-
LIMH, IPSIMOYTOJIBHOM Tpanenuy;
1.4.| PaBHoGeipeHHas u nmpsiMo- | 2 0 1 @opMyIMpPOBATh ONPENEIECHUS: TAPAJUIEIOrPaMMa, TPAMOYTOJIbHU- | [TnceMen- [Ipesenranus
YroJibHast TpaneuuH. Ka, poM0a, KBajipaTa, Tparneuuu, paBHOOOKOH Tparenuu, npsmo- HBII KOH- Pazpgatounsrit
YroJIbHOM Tpanenuu. /loka3piBaTh U NCIOIB30BATh IPU PEILIEHUU 3a- | TPOJIb; MaTepuan
Jlad MPU3HAKK U CBOMCTBA: MapajuieorpaMmma, [IpakTrue-
HpsIMOYTOJIbHUKA, pOMOa, KBajIparta, Tparelnn, paBHOOOKO# Tpare- | CKasgpaboTa;
LIUH, IPSIMOYTOJIBHOM Tpanenuy;
1.5.| YaBoenne menuanel. 2 0 1 [IpuMeHsaTh METOA yIBOEHUS MEAUAHbl TpeyrojbHHKa. Mcmoib- VYcrHbI [IpezenTanms
30BaTh LU(POBBIE PECYPCHI IS UCCIEA0BAaHUS CBOMCTB M3ydae- | ONpPOC; Pazgarounsiit
MBIX (UTYD; [IpakTnue- | marepuan
3HAKOMUTHCA C HICTOPHEN Pa3BUTHS T€OMETPHH; cKkas
pabora;




1.6.| LlenTpasibHasi CHMMETpPHUsI 2 1 0 Hcnonb3oBath U poBEIE pecypChl TSl HCCIISIOBAHNS CBOKMCTB Kontponbnas| [Ipezentanns
u3y4aeMbIX Quryp; pabora;
3HAKOMUTHCS C HCTOPUEHN pa3BUTHSI TEOMETPUH;
Hroro no paszzneny 12
Paznen 2. Teopema @aJjieca u TeopeMa 0 NPONOPUHOHAIbHBIX 0TPe3KAaX, 10100HbIe TPEYIroJbHUKH
2.1.| Teopema Paneca u Teope- | 2 0 1 IIpoBOAUTE IMOCTPOEHHUS C TOMOILBIO LUPKYJIA U IMHEUKHU C UCIIOJIb- | Y CTHBIN IIpesenranus
Ma O IIPOIOPLHOHAIBHBIX 30BaHMe TeopeMbl Pajieca U TEOPEMBI O MPONOPLUOHATBHBIX OTPE3- | ONPOC; PaznaTounslii
OTpE3Kax. KaX, CTPOUTHYETBEPTHIN ITPONIOPLUUOHAIBHBINA OTPE30K; [IpakTnue- | Marepuan
3HAKOMUTHCS C UICTOPUEN Pa3BUTHS T€OMETPUH; ckasipaboTa;
2.2.| CpenHsist TMHUS TPEYroib- | 2 0 1 IIpuMeHATH NOIyYEHHbIE 3HAHUS IIPU PELICHUUTEOMETPH- VYerHbiit [Ipe3enranus
HUKA. YECKUX U MPAaKTUYECKUX 3a/1a4; OI1poC;
2.3.| Tpaneuus, e€ cpenusas au- | 2 0 1 [TpuMeHATH OTyYeHHbIE 3HaHUS NIPH PELLICHUUTEOMETPHU- [Ipaktuue- | [Ipe3eHtanus
HUSL. YEeCKUX U MPAaKTUUYECKUX 3a/1a4; cKasipaboTa;
2.4.| IlponiopumonanbHblie oT- | 1 0 0.5 [TpoBOAUTH MOCTPOEHMSI C TOMOLIBIO IIUPKYJISI U IMHEHKHU C UCIONb- | Y CTHBIM [IpesenTanus
PE3KH, IOCTPOECHUEUETBED- 30BaHue Teopembl Daneca U TEOPEMbI O IPONOPLHUOHAIBHBIX OTPE3- | OIPOC; Pa3narounsiii
TOr0 IPONOPLUOHATIBHOIO Kax, CTPOMThYETBEPTHINA NPONOPLUOHATIBHBIN OTPE30K; [IpakTuye- | marepuan
oTpe3Ka. ckaspabora;
2.5.| CoiicTBa ieHTpa Macc B | 1 0 0.5 ITpoBoAMTH OKA3aTENBCTBO TOTO, YTO MENAHBI TpeyroiapHuka ne- | [Ipakruue- | [IpesenTtanus
TPEYTOJIbHUKE. peceKaroTcsl B OJTHOM TOUKeE, U HaXOAUTHCBA3b C IEHTPOM Macc, cKas
HAXOJHUThH OTHOIIEHHUE, B KOTOPOM MEJMAHBI JeJIATCS TOUKOH uX me- | PaboTa;
peceueHus;
2.6.| Ilogo6HbIe TpeyroabHUKY. | 1 0 0.5 Pemate 3a1aun Ha M0100HBIE TPEYTOJIBHUKH C VYcTHbIl [IpesenTanus
MIOMOUIBIO CAMOCTOSITEIILHOTO IIOCTPOEHUS YEPTEKEN MHAXOKIC- OI1poc;
HUS 110/100HBIX TPEYTOJIbHUKOB,;
2.7.| Tpu nmpu3Haka nogo0us 3 0 2 [TpoBOAMTH OKA3aTENbCTBA C UCIOIb30BaHUEM NpU3HAKOB oAo- | [Ipaktuue- | [IpesenTanus
TPEYTOJILHUKOB. oust; Jloka3zpIiBaTh TpU MPU3HAKANIOA00MS TPEYTOIbHUKOB; ckaspabora; | Pazgatounsiit
[TprMeHsITh MoJydeHHbIE 3HAHUSI [TPU PEIIEHUUTEOMETPUUECKUX U MaTepuan
IIPAKTUYECKUX 3a7ay;
2.8.| IIpakTnyeckoe npumene- |3 1 1 [IpuMeHATH oMy4YeHHbIe 3HaHUA IpHU pemieHuureomerpudeckux 1 | Konrponsnas| [Ipesenrarnus
HUE MPAKTUYECKUX 3ajay; pabora;
Uroro no pazueny: 15

Pasnen 3. Teopema Iludaropa u Hayana TpuroHoMeTpuu




3.1.| Teopema IIudaropa, eé 2 0 1 JoxassiBath Teopemy [ludaropa, ucrnonp3oBaTheé B IpaK- VYcerHbii [Ipesenranus
A0Ka3aTCJIbCTBO UIIPHU- TUYCCKHUX BBIYUCICHUIX; o1poc
MCHCHHC. 3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS T€OMETPUH;
3.2.| O6parnas Teopema [luda- |2 0 1 [IpUMEHATH MOIYyYEHHBIE 3HAHUS U YMEHUS IIPU pelieHuunpakTuie- | [TucbMeHHbIH| Pa3gaTounblit
ropa. CKHUX 3ajiay; KOHTpPOJIb, | MaTepual
3.3.| OnpeneneHue TpPUTrOHO- 2 0 1 dopMyIHpoOBaTh ONPEICICHUS TPUTOHOMETPUIECKUX PYHKITUIH VYcerHbii [Ipesenranus
METPUYECKUX (PYHKIHIT OCTPOTO yria, MPOBEPSATh UX KOPPEKTHOCTB; ompoc; Ilpak-| PaznaTounsrit
OCTpPOT0 yrja, TPUTOHO- BBIBOIUTH TPUTOHOMETPUYECKUE COOTHOIICHUS BIPSIMOYTOJBHOM | THUECKAsApa- | MaTepHal
METPUYECKHUE COOTHOIIIE- oora;
HUS BOPSIMOYTOJIBHOM Tpe-
YrOJIbHUKE.
3.4.| OcHOBHOE TpHUTOHOMETPH- | 1 0 0.5 Hcnonb3oBath GOpMyIIbl IPUBEIEHUS U OCHOBHOE TPUTOHO- YcTHbI IIpe3enranus
4eCKOe TOKIECTBO. METPUYECKOE TOXKIECTBO JJISl HAX0XKICHHUS COOTHOICHU I OTIpOoC;
€)Xy TPUTOHOMETPUYECKUMU
YHKIOUSMHU pa3IUUHbIX OCTPBIX YIJIOB;
3.5.| CooTHOMICHHS MEXKIY CTO- | 3 1 1 UccnenoBars COOTHOLIEHUSI MEK1y CTOPOHAMU B MIPSMO- KonTtposbnas| [Ipezenranus
POHAMHU BIPSIMOYTOJIBHBIX YTOJIbHBIX TPEYroJbHUKaX ¢ yriamu B 45° u 45°; 30° u 60°; pabota Pa3znarounsrit
TPEYroJIbHUKAX C yrilaMH B MarepHan
45° u 45°; 30° u 60°
Uroro no pazueny: 10
Paznen 4. [lnomans. HaxoxkaeHue niiomnaaeil TpeyroJibHUKOB M MHOTOYT0J1bHBIX ¢uryp. Ilnomaau nogo6HbIxX Gpuryp
4.1.| Ilonsitie 06 ob1eit Teopu| 1 0 0.5 OgnageBaTh NEPBUYHBIMU NPEJICTaBICHUSMH 00 0011el Teopuu YcrHbIl [IpesenTanus
TUTOIIAIH. Iomanyu (Mepsl), GopMyIHpOBATh CBOMCTBA MJIOIIAAHN, BBIICHATH UX| OMPOC;
HaTJISIHBIA CMBICIT,
4.2.|\®opmyaibl i III0MAIN 2 0 1 BoeiBoauTh (hopmMyIibl mIIommaay napauienorpaMmMa, TpeyrojibHUKa, [Ipaktnue- | Pazgatounsblit
TPEyroJIbHUKA, TApaIeNIo- Tparnenuu u3 GopMyJIbl TUIOMAAN TPSIMOYTOBHIKA (KBaIparTa); ckasipaboTa; | MaTepua
rpamma
4.3.| OTHoMmeHue miomaaei Tpeq 1 0 0.5 BoeiBoauTh (hopmyiibl miomaay napamienorpaMma, Tpeyroibarka, | [lpaktuue- | Pazgatounsrit
YTOJBHUKOB Tpanenuu u3 (popMyIibl TUIOIIAAN MPSIMOYTOJIBLHUKA (KBapaTa); ckasipabora; | MaTepua
4.4.| Beruuciienue mioniaaei 1 0 0.5 Boruncnsate miomaay pa3auyHbIX MHOTOYTOJIBHBIX PUTYD; YcTHBIH [IpesenTanus
CIIOKHBIX (Urypuepes pas- OIIpoC;

OneHye Ha YacTH U JI0-

CTpOCHHE




4.5.| [nomaau ¢puryp Ha kiet- |1 0 0.5 Haxoauts miomanu guryp, n3o0pax&HHbIX Hakineryatoii Oymare, | Ilpakrtuue- | PazmaTtounsrit
garoit Oymare. MCIOJIb30BaTh Pa30MEeHNE HA YACTH U JOCTPOCHUE; ckaspaboTa; | MaTepHual
4.6.| Ilmomaay mogoOHBIX Guryy 2 0 1 HaxomuTh miomaay mogo0HbIX Guryp; YcrHbIi [Ipe3entanus
onpoc
4.7.| Boruucnenue mioniaaen. |2 0 1 BriBoguTh (hopMyIIbI IIIOIIAAM BBITYKIIOTO YeThIpEXyroibHUKA Yeped [Ipaktude- | PazmaTtounslii
JMAroHAIIM U YTOJIMEXAY HUMU; ckasipabora; | MaTepuai
4.8.| 3agauu ¢ MpaKTUYECKUM 1 0 0.5 Pemate 3a1aun Ha MI01AAbL C IPAKTUYECKUM CO IEpKAHUEM; Ycrubii [Ipesenranus
COJIEpKaHUEM. onpoc
4.9.| Pemenue 3a1a4 ¢ momMouibi] 3 1 1 Paz0upaths npuMeps! UCTIOIB30BaHUS BCIIOMOTaTEIbHOM IITOIIAIH Konrtpounsnas| IIpezenranus
METOAAaBCIIOMOraTeIbHOU JUISl peLIEHUs] TEOMETPUYECKUX 3a/1a4; pabora;
IJI0ILAU
Hroro no pazgeny: 14
Pa3nes S. Yrubl B okpykHOCTH. BnicaHHble M onMcaHHbIe YeThbIpexyroibHUKN. KacaTejbHble kK OKpY:KHOCTH. Kacanue okpykHOCTH.
5.1.| BnucaHHBIC U IIGHTpaIb- |2 0 1 @opMyIHpPOBATH OCHOBHBIE ONPEAEIICHUS], CBSI3aHHbBIE C YTIaMU B YcrHbii [Ipe3enTanus
HBIE YIJIbI, YTOJl MEXAY Ka- Kpyre (BIHCAHHBIN Yo, HeHTpadbHbIN yromn); HaxonuTs BriucaH- onpoc; [Ipak-| Paznarounsiii
CaTeNIbHOM M XOPIOH. HBIC YIJIbI, ONIMPAIOLIMEC HA OJHY AYTY, BRIYUCIIATH YIJIBI C IOMO- | THYECKaspa- | MaTrepuan
B0 TEOPEMBI O ooTa;
5.2.| Yrael Mexay XopaMu u - | 2 0 1 Haxonuth BnucaHHbI€ YIIIbI, ONMUPAIOIINECS HA OJHYAYTY, BbI- ITncemennsni| [1pesenranns
CEKYLIUMHU. YHCIIATD YIJIBI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEO- KOHTpoNb;, | PazmaTounsii
PEMBI O BIIUCAHHOM YETBHIPEXYTOJIbHUKE, TEOPEMBI O LIEHTpaJIb- [IpakTnue- | Marepuan
HOM YTJI€; ckasapabora;
5.3.| BiucanHubie u onrcanubie | 2 0 1 HaxoauTe BnucaHHbIE YIJIbl, OMUPAIOIIMECS HA OJJHY IYTY, BbI- YcTHbI [Ipe3enTanms
YEeTBIPEXYTOJIbHUKHU, UX YHCJIATD YIJIBI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEO- omnpoc; [Ipak-| PaznaTounsiii
MPU3HAKU M CBOMCTBA. pPEMBI O BIIUCAHHOM TUYECKasl pa- | MaTepual
YEeTBIPEXYTOJIbHUKE, TEOPEMBI O IEHTPAJIHLHOM YTJIE; 6orta;
5.4.| TIlpumMeHeHUE STUX CBOUCTB| 2 0 1 HccnenoBath, B TOM YUCIIE C TOMOIIBIO ITU(PPOBLIX PECYPCOB, [Tucemennsiit| [Ipesenrarus
IIPY pELICHUNTEOMETpUYE- BIIMCAHHBIE U ONCAHHBIE KOHTpOJb; | PazmaTounsii
CKHUX 3a/1a4. YEeTHIPEXYTOJIbHUKHU, BEIBOJIUTH UX CBOMCTBA UIIPU3HAKHY; Marepuan
5.5.| Bzaumnoe pacnonoxxenue | 2 0 1 Hcnonp30Bath 3TH CBOMCTBA U MPU3HAKHU IIPU PELLICHUM3a/1ay; YcTHBIN [Ipe3enTanus
JIBYX OKPY’KHOCTEH. 0Ipoc
5.6.| Kacanue okpy>xHOCTEM. 3 1 1 Hcnonbs30BaTh 3TH CBOMCTBA U PU3HAKHU ITPU PELICHUN3a/1a4; KonTponbnas IIpe3enranns
pabora;
Wtoro no pazgeny: 13

Pa3nen 6. [loBTopenue, 060011eHNe 3HAHUIA.




6.1.| [ToBTOpEHNE OCHOBHBIX IMOHATHH H 4 2 Pemath 3amaun Ha TOBTOpPEHUE, UIUTIOCTPUPY- | Y CTHBIN [Ipe3enra-
METOJIOBKYPCOB 7 U § KJ1accoB, IOLIHE CBA3MMEKIY Pa3IMUHBIMU YaCTSAMM Kyp- | OIIpoC s
000011IeHNEe 3HAHUN. ca;
Uroro no pazueny: 4
OBIIEE KOJIMYECTBO YACOB I10 68 31




ITOYPOYHOE IINTAHUPOBAHUE

Ne aara Tema ypoka
n/n IJ1aH ‘ dakt
YerpipéxyroiabHuku — 12 yacos
1. [Tapannenorpamm, ero npu3Haku
2. [Tapannenorpamm, ero cBoicTBa
3. [IpsimoyronbHUK, poMO, KBaJpaT, UXIIPU3HAKU
4. [IpssMoyronbHUK, pOMO, KBapaT, UX CBOKWCTBA.
5. Tpaneuus
6. Pemenue 3amau no treme «T'panenus»
7. PaBnoOenpennas Tpanenus
8. [IpsamoyronbHas Tpaneuus
0. Y aBOCHHE MEIHAHbI
10. [IpuMenenne yaBoeHUsI MeAUAHBI
11. LenTpanbHas cumMmeTpust
12. Konumponvnasa paboma Ne 1 no meme «Hemuwipexyzonvnurkuy

Teopema ®Dajieca u TeopeMa

O MPONMOPUHHUOHAJBHBIX 0TPE3KaX, l'lOIlOﬁHbIe TPEYIroJIbHUKHU — 15 yacoB

13. Teopema ®aneca u TeopemMa 0 IPONOPIIUOHATBHBIX OTPE3KaX.

14. Teopema @aneca u TeopeMa 0 MPONOPIUOHATIBHBIX OTPE3KAX.

15. CpenHsist TUHUS TPEYTOJIbHUKA

16. 3anaun o teme «CpenHsst JMHUS TPEYTOJIbHUKA»

17. Tpamnenust, €€ cpeHsst TUHUS

18. 3anaun no Teme «CpenHss JTUHUS TPaneIu».

19. [IponopuroHaIbHBIE OTPE3KHU, TOCTPOEHUE YETBEPTOTO NMPONOPLIHMOHAIBHO-
r'o OTpe3Ka

20. CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE

21. [Too6HbBIE TPEYTOIBHUKH

22. IlepBblii MpU3HaK MOA0OUATPEYTOIBHUKOB

23. Bropoii npusHak nogo0us TpeyroibHUKOB

24. Tperuit npusHak Mogo0OUs TPEYrOJIbHUKOB

25. Pemenue 3anau no teme «Ilog00HbBIE TPEYTOIBHUKI

26. [ToBTOpenue no teme «Ilogo0HbBIE TPEYTOIBHUKN

27. Konumponvnas pavboma Ne 2 no meme «Iloooonvie mpeyzonvnuxuy

Teopema Iludaropa u Hayajaa rpurosomerpum — 10 yacon

28. Teopema [Iudaropa, e€ qokazaTeabCTBO

29. Teopema IIudaropa, e€ npumeHeHuE.

30. O6parnas Teopema [ ludaropa.

31. Pemenue 3aau ¢ ucnonb3oBanueM TeopeMsl [lugaropa.

32. Omnpenenenyue TPUrOHOMETPUYECKUX PYHKIIUNA OCTPOTO yria

33. TpuroHomeTpruyeCcKue COOTHOIIEHUS BIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

34. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO

35. CooTHoIIEHHS MEX/1y CTOPOHAMU B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
c yriamu B 45°u 45°

36. CooTHOIIEHHS MEX1y CTOPOHAMU BIPSIMOYTOJBHBIX TPEYTOJIbHUKAX C
yriamu B 30° u 60°

37. Konmponvuas paooma Ne 3 no meme «Teopema Ilugpazopay

IInomans. Haxoxxaenne niiomaaeil TpeyroJJbHUKOB 1 MHOTOYT0JIbHBIX (uryp. Ilnomanu nopodHbIx

¢uryp — 14 yacon

38.

[TonsiTre muomaau Gurypsl

39.

[Lnomaaes TpeyroapHUKa




40. [Inomaae napanienorpamMmma

41. OTHOILIIEHHE TUIOIIAIEH TPEYTrOJIbHUKOB

42. Brruncnenue miomaaei caokHeIX GUTYp yepe3 pa30ueHne Ha 9acTh U

JTOCTPOCHUE

43. [Tnomanu ¢puryp Ha KIeTdyaTonoymare

44. [Tnomanu nogoO6HBIX GHUryp

45. Brruncnenue miomazaei moao0oHsIx Gpuryp

46. [IpakTrueckue 3a7a4u Ha BRIYMCICHUE TUTOMIAACH

47. [IpakTrueckue 3aa4n Ha BBIYMCIIEHUE TUIOANEN

48. 3aauu ¢ MPaKTUYECKUM COIEPKAHUEM.

49. Pemenue 3amay ¢ moMOIIBIOMETOAA BCIIOMOTaTEIILHOM IIJTOIIAIHN

50. Pemienue 3aga4 ¢ mOMOIIBIO METOAaBCIOMOI'aTCIIFHOM IO A IH

51. Konumponvnas paboma Ne 4 no meme «Ilnowaou puzyp»

52. Bnucanubie v IeHTpaIbHBIC YTIIbI

53. Yron Mexay KacaTeIbHOU U XOPAoH

54. VYTIIbl MEXIY XOpAaMHU M CEKYIIUMHU

55. Pemrenue 3amau o reme «OKPYKHOCTHY.

56. Brnimcanubie ¥ onmMcaHHBIC YETHIPEXYTOJIbHUKH

57. CBoOIiCTBa BITMCAHHBIX U OMMMCAHHBIX YETBIPEXYTOJIBHUKOB

58. [IpuMeHeHne 3TUX CBOMCTB MPH PEUICHUN T€OMETPUUYECKUX 3a1a4

59. [IpuMeHeHHe STUX CBOMCTB IIPH PEUICHUN T€OMETPUICCKUX 3a/1a4.

60. B3anmMHoe pacmnosiokeHue IBYyX OKpYKHOCTEH

61. 3asiay Ha B3aMMHOE PacIOJIOKEHUE IBYX OKPYKHOCTEHN

62. Kacanue okpyxHocTeit

63. Pemenne 3a1ay Ha KacaHUE OKPYKHOCTEH

64. Konumponvnas paboma Ne 5 no meme «Yenwot u okpyscnocmu)
IloBTOpeHue, 06001eHNe 3HAHMIT — 4 Yaca

65. YeTbIpE€XyroJbHUKH

66. [Tono6HbIE TPEYTOIBHUKH

67. Teopema [Mudaropa

68. [Tnomanu ¢uryp

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Mepznsk A.L'., Ilononcknii B.b., SAkup M.C.; nox penakuuen [lononsckoro B.E., I'eomerpus 8 knacc,
O6miecTBO ¢ orpaHnueHHOM 0TBeTCTBeHHOCTHIO "M3narensckuii neaTp BEHTAHA-TPA®"; AxunonepHoe
obmectBo "M3natensctBo [IpocBemenue";

Beenure cBoil BapuaHT:
METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

['eomerpus: 8 kacc: yueOHUK Tl ydamuxcs oomeoopa3oBaTenbHbIX yupexxaennit/ A.I'. Mepzisik, B.b.I1o-
nonckuii, M.C. fxup. — M. : Benrtana-I'pad

I'eomerpust: 8 Ki1acc: TUAAKTUYECKHE MaTepHalibl: COOPHUK 3a7]ad M KOHTPOJIbHBIX paboT / A.I'. Mep3isik,
B.b. INononckuii, M.C. Sxup. — M. : Bentana-I'pad

I'eomerpust: 8 kiacc: paboune terpagu Nel,2/ A.I'. Mep3nsk, B.b. ITonouckuit, M.C. fAxup. — M.
:Benrtana-I'pad

I'eometpus: 8 knacce: meronuyeckoe nmocodbue/E.B. bytiko, A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup. —
M. : Benrana-I'pad

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://uchi.ru/



https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-
oge.sdamgia.ru/
https://edu.orb. MATEPHUA
JIbBHO-TEXHUYECKOE
OBECIIEYEHUE OBPA-
30BATEJIBHOI'O ITPO-
HECCAYYEBHOE OBO-
PYJAOBAHUE

MYJ'IBTI/IMC,HI/II\/’IHLII‘/'I KOMIIBIOTCP C ITPOCKTOPOM U KOJIOHKaAMMH

OBOPYJAOBAHME Ui ITPOBEAEHUSA JIABOPATOPHBIX U IIPAKTHYECKHUX PABOT

PMY - paboyee mecTo ydeHUKa

Paznarounslii Matepuai
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