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IHHOACHUTEJBbHASA 3AIIUCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'EOMETPUA"

Pabouas nporpamma no yueOHomy kypcey "I'eomerpust" mist oOyuarommxcsi 8§ KjiaccoB pa3paboTaHa Ha Oc-
HOBe DeiepaIbHOrO roCcyIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00111ero 00pa3oBaHus ¢
y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, MPEABABISIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaauLUi poccuiickoro oOpa3oBaHusl, KOTOPbIe OOECIEUNBAIOT OBJIAJICHUE KIIIOUEBBIMH KOMIETEHIIUSIMH,
COCTABJISIOLIMMH OCHOBY JUUIsl HEMPEPHIBHOIO OOpa30BaHMs U CaMOPa3BUTHS, a TaKXkKe IEIOCTHOCTh 00-
HIEKYJIbTYPHOT0, JIMYHOCTHOTO U TIO3HABATENILHOTO pa3BUTHUs o0yyaronuxcs. B nporpamme yuTeHsl uaeu
u nonoxeHust KoHuenmmu pa3Butus MaTeMaTuaeckoro oopazoBanus B Poccuiickoit @enepanuu. B smoxy
nudposoit Tpanchopmaiuu Bcex chep YeIOBEUECKON IEATETHHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTHUECKOM MOATOTOBKHU. Y KE B IIKOJE MaTEMaTHKa CIYXKHUT
OTIOPHBIM MPEIMETOM JJISl U3YUYEHUSI CMEKHBIX AUCLMILINH, a TIOCTE IIKOJIbI pealbHON HEOOXOAUMOCTHIO
CTaHOBHTCS HEMPEPhIBHOE 00pa3oBaHue, YTO TPeOyeT MOJHOLEHHON 6a30B0i 0011e00pa3oBaTeIbHOM MO-
TOTOBKH, B TOM YHCJIE U MAaTEMaTHUYECKOM.

310 00YCNOBIEHO TEM, YTO B HAIlM JHU PACTET YUCIO MPO(ECCHid, CBA3AHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MAaTeMaTUKH: U B cepe S3KOHOMUKH, U B OM3HECE, U B TEXHOJOTUYECKUX 001acTsX, U Ja-
’Ke B TYMaHHTapHbIX cdepax. Takum oOpa3zoM, Kpyr HIKOJBHUKOB, JJIi KOTOPHIX MaTeMaTHKa MOXXET
CTaTh 3HAUMMBIM MIPEIMETOM, PACIIUPSIETCS.

[IpakTHyeckas MONE3HOCTh MaTEMATUKH OOYCIIOBJIEHA TeM, YTO €€ MPEAMETOM SIBIISIOTCS (hyHIAMEHTab-
HbIE CTPYKTYphl HAIllErO0 MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJIWYECTBEHHbIE OTHOLIEHMS OT IPOCTEM-
IIMX, YCBAWBAEMBIX B HEMOCPEJICTBEHHOM OMBITE, A0 JIOCTaTOYHO CIIOKHBIX, HEOOXOAUMBIX ISl pA3BUTHUS
HAyYHBIX U MPUKIAIHBIX Ulel. be3 KOHKpeTHhIX MaTeMaTHYeCKUX 3HaHUHN 3aTPyAHEHO MOHUMAaHHEe IPUH-
IIUTIOB YCTPOMCTBA U UCIIOJIB30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE M MHTEPIpETaLus pa3zHooOpas-
HOHM COIMAJIbHOM, YKOHOMHUYECKOU, TToIuTHIeCKo nHpopmaruu, mManodd(exTHBHA MOBCETHEBHAS MPaK-
TUYECKas 1eATeNbHOCTh. Kax/1oMy 4eoBeKy B CBOEH JKU3HU NMPHUXOIUTCS BBITOJIHATH PAaCYEThl U COCTaB-
JSTh aJTOPUTMBI, HAXOAUTh U NMPUMEHATH (OPMYJIbl, BIalETh MPAKTHUECKUMU MpUEMAaMU TeoMeTpuye-
CKUX U3MEPEHUH M MOCTPOCHUH, YUTATh MH(OPMAIUIO, MPEJICTABICHHYIO B BHJE TAaOJIUI, TUArpaMM H
rpaduKoB, KUTh B YCIOBUSAX HEOINpPENeIEHHOCTH M MOHUMATh BEPOSITHOCTHBIN XapakTep CIydyalHBIX CO-
OBITHI.

OnHOBpEeMEHHO ¢ pacmupeHueM cdep NMPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM oOOIecTBe BcE€ Oosee
BaXHBIM CTaHOBUTCSI MAaTEeMAaTUYECKUN CTUJIb MBILIUICHUS, MPOSBISIIOIIUIICS B ONpeNeJEHHBIX YMCTBEH-
HBIX HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKU B apceHall IPUEMOB U METOJOB MBIIICHUS YeIOBEKa
€CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS MHIAYKIMA U JEAYKIHs, 0000IIeHne U KOHKPETH3alMs, aHaJIu3 U
CUHTE3, Kiaccu(uKalus U cUcTeMaTusanus, adcTparupoBaHue u aHanorus. OObeKThl MaTEMaTHUYECKUX
YMO3aKIIOYCHUH, MpaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTMYECKHX MOCTPOCHHM, CIO-
COOCTBYIOT BBIpaOOTKE yMEHHUs (POpMyIHpOBaTh, OOOCHOBBIBATh M JIOKA3bIBATH CYXKICHHUS, TEM CaMbIM
Pa3BUBAIOT JOIMYECKOE MbIIUICHUE. Beaymas posib NpUHAUIEKUT MaTeMaTuke U B (POPMUPOBAHUH aJIrO-
PUTMHYECKON KOMITOHEHTHI MBIIUICHUS U BOCIUTAHUM YMEHHUI JeWCTBOBAThH MO 33JaHHBIM aJIrOpUTMaM,
COBEpPILIECHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mpoliecce perieHus 3a1a4 — OCHOBOU yueo-
HOM JeATEeIbHOCTH Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TaKKe TBOpPYECKas M MPUKIATHAS CTOPOHBI
MBILICHUSL.

OO6yueHne MaTeMaTHKe €T BO3MOXKHOCTh pa3BUBaTh y 00yJarOMMXCs TOYHYIO, pallMOHAIbHYIO U UH(OP-
MaTHBHYIO peub, YMEHHE OTOMpaTh Hambosee MOAXOJAIINE S3BIKOBBIC, CUMBOJIHMYECKHE, Tpaduueckue
CpeICTBa 7Sl BRIPAXKEHUSI CY>KJICHUN U HATJISIIHOTO UX MPECTaBICHUS.

Heo6XxoauMbpIM KOMIIOHEHTOM OOIIEeH KyIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00I11ee 3HAKOMCTBO
C METOJ]aMH MO3HAHUS IEHCTBUTEILHOCTH, MTPEICTABICHUE O IPEIMETE U METO/IaX MAaTEeMaTUKH, UX OTIMYUN

OT METOJIOB JIPYTUX €CTECTBEHHBIX M T'yMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHS MaTeMaTHKH

JUIS pelIeHMs] HaY4YHBIX M MPUKIAIHBIX 3a1ad. Takum oOpa3oM, MaTeMaTH4yeckoe oOpa3oBaHHWE BHOCHUT

CBOH BKJIaJ B pOpMHUPOBaHUE OOIIEH KyIbTyphl UeTOBEKa.

N3ydyeHrne MaTeMaTUKU TaK)Xe CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKa, TOHUMaHUIOKpPa-
COTBI M M3AIIECTBA MATEMAaTUYECKHX PACCYKICHHM, BOCIPUATUIO T€OMETPUIECKUX (POPM, YCBOCHUIO
U CUMMETPHH.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA «I'EOMETPHUSD
«MaremaTuky yKe 3aT€M Y4UTb HaJ0, YTO OHA YM B IOPSAIOK IIPUBOJUTY», — IUCAJ BEJIUKUNA PYCCKUN yde-



HbIi Muxann BacuiabeBud JIoMmoHOCOB. M B 3TOM COCTOMUT OJfHA U3 IBYX LieJei 00ydeHHs TEOMETPUHU KaK
COCTABHOM YaCTH MATEMAaTHKH B IIKOJIE. DTOM LEIU COOTBETCTBYET JOKa3aTesIbHAs JIMHUS PENOIaBAHUS
reomerpun. Cremyst mpeICTaBICHHON paboueil mporpamme, HaYMHAs ¢ CEILMOTO Kjlacca Ha ypoKaX Ireo-
MEeTpUM 00Yy4YaroIuics y4UTCsS MPOBOAUTH J10Ka3aTeIbHBbIE PACCYXKIEHHUS, CTPOUTH JIOTMYECKHUE yMO3a-
KJIFOUEeHHMS], OKA3bIBATh UCTUHHBIE YTBEPKACHHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOJUTH pac-
CYXJCHHS OT «IIPOTUBHOTO», OTJINYATh CBOICTBA OT MPU3HAKOB, GOPMYIUPOBATH OOpaTHBIE YTBEPXKIIe-
HUsS. YUEHUK, OBJIAJICBIINI HCKYCCTBOM PAcCyX AaTh, OyJIeT MPUMEHSTh €r0 M B OKPYXKAIOIIECH JKU3HH.

Kaxk nucan reomerp u nenaror Urops @enoposuu [lapeiruH, «J110apMH, TOHUMAIOIIMMU, YTO TaKOE J0Ka-
3aTeNIbCTBO, TPYAHO U JaK€ HEBO3MOXHO MAHUITYJIUPOBATHY. VI B 3TOM COCTOUT Ba)KHOE BOCIUTATEIHLHOE
3HAQUYEHHE U3Y4YEHUS F€OMETPHH, NPUCYLIee UMEHHO OTEUYECTBEHHOW MaTeMaTH4ecKo mkoie. Bmecre ¢
TE€M aBTOPBI MIPOTPAMMBbI MPEAOCTEPETAIOT YUUTENS OT M3JUIITHETO GopMain3Ma, OCOOCHHOB OTHOIICHUN
Hayajl ¥ OCHOBaHMI reometrpun. @panuny3ckuii maremMatuk JKan J[beqoHHe Mo 3TOMy OBOJY BbICKa3ajics
Tak: «UTo KacaeTcs JAeTUKATHON MPOOJIeMbl BBECHUSI «AaKCHOM», TO MHE Ka)KETCsl, UYTO Ha MEPBBIX MOpax
HYKHO BOOOIIe U30eraTh MPOU3HOCUThH caMo 3TO cioBO. C Apyroii ke CTOPOHBI, HE CIIEAYeT YyIycKaTh HU
OJTHOM BO3MO>KHOCTH JaBaTh MPHUMEPHI JIOTHYECKUX 3aKIIIOUEHUH, KOTOpPBhIE Ky/na B OOJbIICH Mepe, yemM
nJesl aKCHOM, SIBJIAFOTCSI UCTUHHBIMU U €JUHCTBEHHBIMU JIBUTATEISIMU MAaTEMAaTUYECKOTO MBIIIUICHUS.

BTopoii nenbio u3ydeHusi reOMETpUU SIBISIETCS UCIIOIb30BaHKUE €€ KaK MHCTPYMEHTa IMPH PEIIeHUH KaK Ma-
TEMATUYECKHUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B peaIbHON KM3HA. OKOHYMBIINI KypC I'€o-
METPHUH IIKOJILHUK JOJHKEH OBITh B COCTOSIHUU OIPEACITUTh T€OMETPUIECKYIO (DUTYPY, ONMUCATH CIIOBAMU
TaHHBIA 4epTEX WM PUCYHOK, HAMTH IJIOMIAAb 3€MEIBHOIO Y4acTKa, pacCUUTaThb HEOOXOAUMYIO JUTUHY
OIITOBOJIOKOHHOTO Kabenst uin TpedyeMble pa3Mephl rapaxka s aBTOMOOUIISI. ITOMY COOTBETCTBYET BTO-
pasi, BBIUUCIUTEIbHAS JIMHUS B U3YYEHUM F€OMETPUHU B IIKOJe. /[aHHas npakTU4ecKas JIMHUS ABIISIETCS HE
MeHee BaxHOH, yeM rnepBasd. Emé Ilnaton npeanuceiBai, 4Todsl «rpaxaane [IpekpacHoro roposa HU B
KOEM cllydyae He OCTaBJISUIM T€OMETPHIO, BEb HEMAJIOBAXKHO Jake M0OOYHOE e€ MPUMEHEHHE — B BOCH-
HOM JIeJie J]a, BIIPOYEM, M BO BCEX HAayKax — JUIs JTYYIIETO0 WX YCBOCHHS: MBI BeIb 3HaeM, Kakasi O€CKo-
HEYHAas pa3HULA CYLIECTBYET MEK/Y YEJIOBEKOM IPUYACTHBIM K T€OMETPUH U HENPUYACTHBIM». J{J1s1 3TO-
ro YYUTEII0 PEKOMEHAYETCs MOAOMPATh 3a7aud MPAKTUYECKOTO XapaKTepa AJis pacCMaTPUBAEMBIX TEM,
YYHUTh AETEH CTPOUTHh MAaTEMaTUYECKHUE MOJEIH PEAbHBIX )KU3HEHHBIX CUTYallUi, MPOBOAUTH BBIYMCIIE-
HUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOTO pe3yibTara. KpaliHe Ba)KHO MOAUYEPKUBATH CBA3U T'€OMET-
pUH C IPYTUMH MpeIMEeTaMHU, MOTUBUPOBATh MCIOJIb30BaTh ONpEAENCHUS T€OMETPUUYECKUX QUryp U Mo-
HSATUH, IEMOHCTPUPOBATH MPUMEHEHUE TOTYICHHBIX YMEHUH B (pU3MKe M TEXHHUKE. DTH CBS3U HanOolee
SPKOBUIHBI B TeMax «BekTopb», « TpuroHomerpuueckue COOTHOIEHUs», «Meton koopaunar» n «Teo-
pema ITudaropan.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJIAHE

CornacHo yueObHOMY IJIaHy B 8 Kjacce u3ydaercss yueOHbIH Kypc «['eomMeTpus», KOTOPBIH BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3zienbl coaepkanus: «l'eomerpuueckue GUrypbl U UX cBoHcTBay, «M3mepe-
HUE TEOMETPUYECKUX BEIUYMH», a Takke «JlekapTOBbl KOOPAMHATHl HA IUIOCKOCTH», «BeKTOphI»,
«JIBmxenusiockoctu» U «IIpeodpazoBanust mogoous».

VY4eOHbIH TIaH NpeaycMaTpuBaeT U3yueHHe reoMeTpuu Ha 0a30BOM ypOBHE, UCX0/1s U3 68 yueOHBIX 4acoB
B y4eOHOM TO1Ty.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA

UYetpipéxyronbHuku. [lapamienorpamm, ero npu3Hakd M CBOMCTBA. YacTHBIE Cilydad MapajijieIorpaMMoOB
(MpsAIMOYTONBHUK, POMO, KBaApaT), UX MPHU3HAKH U CBOMCTBA. Tpamerus, paBHOOOKas Tpamenus, e¢ CBO-
CTBa U Ipu3HaKu. [IpsmoyronbHas Tpanenus.

Meron ynBoenus Menuansl. LlenTpanbHas cummMerpust. Teopema daneca 1 Teopema 0 NPONOPLUOHAIBHBIX
OTpe3Kax.
CpenHue TMHUM TpeyroyibHUKA U Tpaneuuu. LleHTp Macc TpeyroyibHUKa.

[TonoGue TpeyroiapHuKoB, Kodduiment mogodus. [IpuzHaku momodust TpeyronbHUKOB. [IpuMeHnennenoio-
OUs P peIICHUH MPAKTUYECKUX 3a/1a4.

CroiicTBa momaaeid reomerpudeckux duryp. @opmyinsl s MI0MAaad TpeyroabHUKa, mapajienorpaMmma,
poMba u Tpaneunu. OTHOLICHKE TUTOMAieH TOA0OHBIX QUTYP.
Beruucnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare.
Teopema [ucgaropa. [Ipumenenue teopems! [Iugaropa npu pemeHnn MpakKTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO yria MPsIMOYIOJIbHOTO TPEyroyibHUKA. OCHOBHOE TPUTOHOMETPUYECKOE TOXK-
nectBo. Tpuronomerpudeckue GpyHkimu yrios B 30°, 45° u 60°.

BrniucanHuble U LIEHTpAJIbHBIE YIJIBI, YTOJ MEXKIY KacaTeIbHON M XOPA0il. YTIbl MEXAY XOpIaMHU U CEKY-



muMu. BricanHble ¥ ONMCaHHBIE YETHIPEXYTOJIBHUKHA. B3anMHOE pacnoyioKeHUE ABYX OKPYKHOCTEH.
Kacanue okpyxHocteit. OOmue KacareabHbIe K ABYM OKPYKHOCTSIM.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenune yueOHOTO Kypca «I['eomeTpus» AOIKHO 00ecreunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO
o0miero o0pa3oBaHus CIEAYIOMUX JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa3oBaTellb-
HBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHBI
JInuHOCTHBIE pe3yNbTaThl OCBOCHUS TPOrPaMMbl yueOHOT0 Kypca «I eoMeTpus» XapaKTepu3ytoTCs:
IIarproTnyeckoe BOCIUTAHUE:

IIPOSIBJIEHUEM MHTEpeca K MPOLIJIOMY U HACTOSALIEMY POCCUHCKON MaTEMaTUKH, [ICHHOCTHBIM OTHOILIEHHEM
K JOCTHUKEHHSIM POCCUMCKUX MAaTEMATHKOB M POCCUUCKOM MATEMAaTUYECKOM ILIKOJIbI, K MCIOJIb30BAHHUIO
ATUXJIOCTHKEHUH B IPYrUX HayKaX U MPUKIATHBIX cepax.

I'pa:knanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMIOJIHEHUIO 00513aHHOCTEN rpaskJaHHA M peaju3allii ero Mnpas, MpeICTaBIeHUEM O Ma-
TEMaTUYEeCKNX OCHOBaX ()YHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYD, SIBICHHM, MPOLEIYp TPAXKTAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCY)KICHHIO ITHYECKUX MPOOJIeM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAyKH, OCO3HAHUEM BaXKHOCTU MOPATbHO-3TUYECKHUX MPUH-
LUIIOB B JIEATEILHOCTH YYEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUECKHUX 3a7a4 MaTeMaTHYeCKON HalpaBICHHOCTH,
OCO3HAaHHWEM BaXKHOCTH MaTEeMaTHYeCKOro oOpa3oBaHUsS HA MPOTSHKEHUM BCEW KU3HU JUIsSl YCHEIIHOMN
npoecCHOHABHOM e TEIBHOCTH U Pa3BUTHEM HEOOXOMMBIX YMECHHIA,

OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM MHIUBUAYATbHON TPACKTOPUH OOPa30BaHUSI U )KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JdcTeTHYecKoe BOCIMTaHUe:

CIIOCOOHOCTBIO K 3MOIIMOHATFHOMY M 3CTETUYECKOMY BOCTIPUSATHIO MAaTEMaTHIECKIX 0OBEKTOB, 3a/1a4, pele-
HUMW, PaCCYXJAECHUI; YMEHUIO BUJIETh MATEMATHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIel B JNeATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuUHBIX MpEACTaBIECHUN 00 OCHOBHBIX 3aKOHO-
MEPHOCTSIX Pa3BUTHUS UYEIIOBEKA, MPUPOIBI U OOIIECTBA, MOHUMAHHEM MAaTEeMAaTHYECKON HAyKH Kak cepbl
YEJI0BEUECKOU NEATEIbHOCTH, 3TANIOB €€ pa3BUTHSA U 3HAUNMOCTH JJI Pa3BUTHUS LIUBUIIU3ALINH;

OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MAaTEMaTUYECKOM KyIbTYypOH KaK CPeICTBOM IO3HAHUSI MUPA;
OBJIQJICHHEM MPOCTEHIIIMMU HAaBBIKAMH HCCIIE0BATENBCKON AESATEIBHOCTH.
dusnyeckoe BocnuTanue, GopMupoBaHne KyJbTYPbI 310POBbSI H SMOIHOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBHIO MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEACHHUsI 3J0POBOrO 00pa-
3a )KM3HM (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUNA M OTIbIXA, PETYISIpHAS PU3NUECKasaK-
TUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO MpaBa Ha OIMKOKY M TAKOTO K€ MpaBa
JIPYroro 4eaoBeKa.

JK0JI0rH4ecKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHWE MaTeMaTHMYeCKUX 3HAHWUU U1 peleHHus 3agad B 00JacTH COXPaHHOCTH
OKpY>Kalolllel Cpefibl, MJIAHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXKHBIX MOCJEICTBUM JJI1 OKpYKa-
FONIEHCPEbI;

OCO3HaHHEM TTI00aTHHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM U yTel X perieHusl.

JInYHOCTHBIE pe3y/ibTaThl, 00eCIeYNBAOIINE AAANTAUI0 00YYAKOILIErocs K U3MEHSIIMMCH
YCJOBHAAM COLMAJIBHOM M NMPUPOAHOH Cpelbl: TOTOBHOCTHIO K /IeCTBUSAM B YCJIOBHUSIX He-
OnpeneSIEHHOCTH, MOBBIIIEHNIO YPOBHSA CBOEM

KOMITETEHTHOCTH Yepe3 MPaKTUIECKYIO IeATEIHHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOACH, TPHOO-
peTraTh B COBMECTHOM EATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 ONbITA IPYTUX;
—  HEOOXOAMMOCTHIO B POPMHPOBAHUH HOBBIX 3HAHHI, B TOM YHcIe (POPMYIUPOBATH UJIEH, TIOHS-
THUS,TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX, 0CO3HABATDH JEPUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;
—  CHOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATHh PUHUMAEMBIC PEIICHUS U ACUCTBUS, POPMYyITUPO-
BaThU OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATbHI

MetanpeameTHble pe3ysbTaThl OCBOGHUS MPOTpaMMbl y4eOHOTo Kypca «l eoMeTpus» XapaKTepu3yloTcsl OBJajie-
HUEM VHUBEPCANIbHLIMU HO3ZHABAMEIbHBIMU OCliCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUGHBIMU OeliCMEUsl-
MU U YHUBEPCATbHLIMU PE2YIAMUBHBIMU OCUCMBUIMU.

1) Yuusepcanvuvie noznasamenwvuwvle oeticmeus obecneuusaiom ¢hopmuposanue 0A308bIX KOSHU-
MUBHBIXNPOYECCO8, 00YYAIOWUXCA (0C8OEHUE MEMO008 NOZHAHUS OKPYHCAIOUIe20 MUpA, NpUMeHeHue 10-
2UYECKUX, UCCIe008amMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuetl).

Ba3oBble Jljornyeckue aeiicTBHA:

—  BBISIBJIATH U XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSTHI, OTHO-
HICHUI MEXy MOHATUSAMU; GOPMYIUPOBATH ONPEIeNICHUs TOHATUI; YCTaHABIUBATh

CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIUU, OCHOBAHHUSI JIJIsl OOOOIICHUS U CPABHEHUS, KPUTSPUUTIPOBOTUMOTO
aHaIn3a;

—  BOCIpUHUMAaTh, (OPMYIHUPOBATh U MPEOOPA30BBIBATH CYXKICHHUSA: YTBEPAUTEIbHbBIE U OTPUILIATEIbHBIE,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

—  BBISIBIATH MaTe€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpeuYUss B (DaKTax, JaHHBIX,
HAOIO/ICHUSAX M YTBEPKACHUSX; MPEATaraTh KPUTEPUH JIs BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTUBOpE-
Mt

—  JIenaTh BBIBOABI C UCIOIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U WHIYKTHUBHBIX YMO3AKITFOUCHHIA,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

— pasbuparh AOKa3aTENbCTBA MATEMATUIECKUX YTBEPKIACHUH (TIPSMBIE U OT IPOTUBHOTO), IPOBOUTH CA-
MOCTOSITEJIbHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (aKTOB, BBICTpaUBaTh apryMEHTAIUIO, IpU-
BOJIUTH MIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

—  BBIOMpaTh COCcO0 pemieHus: yaeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS, BRIOUPATh
HanboJIee MOAXO AN ¢ y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareLCKUeE IelCTBUA:

—  HCMOJB30BaTh BOMPOCHI KAK HCCIENOBATENBCKUI MHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATH BOMPOCHI,
bukcupyromme npoTUBopedre, NpodaemMy, CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE,

(hOpMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHUE;

— MIPOBOAUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IUTAHY HECIIOKHBIN AKCIIEPUMEHT, HEOO0JIbII0E

WCCJICIOBAHKE M0 YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOBMEKTY
coboif; camocTosATensHO (hOopMyIHpOBaTH 000OIIEHUS M BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOJIO-
TEHUS, UCCIIeIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOYYCHHBIX PE3yIbTaTOB, BEIBOJIOB HOOOOIICHNUI;

— TPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MpPOIECcCca, a TAKXKE BBIABUTATH MPEANOIO0KEHUS O €ropPa3BUTUU
B HOBBIX YCIIOBUSIX.

PabGora ¢ undpopmanmeii:

—  BBISIBJIATH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIIMH, JAHHBIX, HEOOXOAUMBIX JIs peUICHHs 3a/a-
4y;

—  BBIOMpATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIMIO PA3ITUYHBIX BUIOB U
dbop™M mpeacTaBIeHNUS;

— BBIOMpaTh (HopMy MpeAcTaBieHUs MHPOPMAIUN U WILTIOCTPUPOBATH PEIIaeMbIe 33aaud CXEMaMH, Jra-
rpaMmMaMu, HHOUM rpa)uKoi U UX KOMOMHAITUSIMU,

—  OLIGHUBATh HAAEKHOCTh MHPOPMAIIUU TIO KPUTEPHSIM, MPEAJIOKEHHBIM yYUTENIEeM WIH ChOpPMYITHPOBAH-
HBIM CaMOCTOSITEJIBHO.

2) Yuusepcanvuvie KoMmyHukamugHwle Oelicmeusi 06ecneuusam chopmMupo8aHHOCMb COYUATbHBIX
HABLIKOG 00YUAIOWUXCAL.
Oo0menne:

—  BOCTIpUHHUMATH U (OPMYIUPOBATH CYXKIIECHHS B COOTBETCTBHU C YCIIOBHSIMH W IICIISIMH OOIICHUS; SICHO,
TOYHO, TPaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IMMCBMCHHBIX TCKCTAX, AaBaTb MOSACHCHUA I10
XOJTy pelIeHus 3a/1a4, KOMMEHTHPOBATh TIOJTYYCHHBIA PE3yIIbTaT;,

— B Xofe o0CyXIeHuUs 337aBaTh BONPOCHI MO CYIIECTBY 00CYKIaeMoil TeMbl, MpoOJIeMBl, periaeMoiizanayn,
BBICKA3bIBaTh UJICH, HAIICJICHHBIC Ha ITOUCK PEIICHHS; COTTOCTABIISITh CBOM CYXKJICHUS C

CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JAMAIOra, OOHApYXUBATh PA3IMYUEe M CXOJCTBO MO3MLMUH; B KOPPEKTHOU
dbopme GpopMynHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

— MPEICTABIIATL PE3YJIbTAThI PEIICHUS 3a1a41, DKCIIEPUMEHTA, UCCIIE0BAHUs, IIPOEKTA;

CaMOCTOSITEITLHO BHIOUPATh ()OPMAT BHICTYIICHUS C YIETOM 33729 IPE3CHTAIIMH U OCOOCHHOCTEHay TN TOPHH.



Cotpynnu4ectBo:

— IIOHMMAaTh U UCMOJb30BATh IPEUMYIIECTBA KOMAaHAHON U MHAMBUIYAIbHOM pabOThl IPU PELIEHUN y4EOHBIX
MaTeMaTUUYECKUX 3a7ay;

— IpPUHUMATh LIeJb COBMECTHOM AEATENbHOCTH, IUNIAHUPOBATh OPraHU3alMi0 COBMECTHOM pabOThl, pacmpeie-
JSATH BUABI paboT, 10roBapuBaThCs, 00CYKIATh MPOIECC U Pe3yabTaT paboThl; 00001MaTh MHEHHUS HECKOIBKUX
b1 {001 (7

—  y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CykIeHHs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI HJIP. );

— BBINOJIHATB CBOIO YaCTh pa0OThI U KOOPIAUHUPOBATH CBOU JAEHUCTBUS C IPYTUMHU YJI€HAMU KOMaH/bI;

— OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM yHAaCTHUKAMHU
B3alUMOJICUCTBUS.

3) Yuusepcanvnvie pecynamuensvie oeticmsus obecneuusarom opmuposanue cMulCi08blX YCMAHO-
60K UIICU3HEHHBIX HABbIKOE JudHOCmU. CaMOOpTraHH3aIHsL:

CaMOCTOSITENIFHO COCTABJIATH IJIaH, alTOPUTM pEIeHHs 3a7au (WIKM €ro YacTh), BEIOMPATh CIOCOO PELICHHUS C
y4€TOM HMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BApH-
aHTBI pEeIICHUH ¢ Y4ETOM HOBON MH(OpMAIIH.

CaMOKOHTPOJIb:

— BJaJIETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTra pe-
HICHUAMATEMaTHYECKON 3a/1a4H;

— IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELIEHUH 3a7aul, BHOCUTh KOPPEK-
THUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHO-
CTel;

— OLIEHUBATbh COOTBETCTBHUE PE3yJIbTaTa JESATEIbHOCTH IOCTaBIEHHON LIEJIN U YCIOBUAM, 00BsIC-
HATHh MPUYUHBI JOCTHKEHHUS MM HEJOCTIKEHUS 1IeTH, HaXOAUTh OIIMOKY, NaBaTh OLEHKY Mpuoope-
TEHHOMYOTIBITY.

INPEMETHBIE PE3YJIbTATBI

OcBoenne yuebHoro kypca «I'eomerpusi» Ha ypoBHE § Kiacca JOJDKHO OOeCledrBaTh JTOCTHUIKEHUE
CJICAYIONIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB!

— Pacno3naBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, UX JIEMEHTHI, ITOJI30BATHCA UX CBOM-
CTBAaMHIIPH PEILICHUU T€OMETPUUECKUX 3a/1a4.

—  IlpuMeHATh CBOMCTBA TOUYKHU MEPECEUEHUs MEIUaH TPEyrojibHUKa (LIEHTpa Macc) B pe-
LIEHUHU 3a]1a4.

— Bunazers noHATHEM CpeIHEN JIMHUYU TPEYTOJbHUKA U TPANCLUH, IPUMEHSITh UX CBOWCTBA IIPU
pELIEHNN T€OMETPUYECKUX 3a/1a4.

—  Tlonb3oBarbes Teopemoit daneca U TEOPEMON O MPOMOPIMOHATIBHBIX OTPE3KAX, MPUMEHSTH
UX JUISIPELIEHUS IPAaKTUYECKUX 3a/1ad.

—  IlpuMeHATh NpU3HAKHU 10100Us TPEYTOJIBHUKOB B PELIICHUH T€OMETPUUYECKUX 3a1a4.
—  Tlonb3oBatbes Teopemoit [Iudaropa anst pemieHuss reOMeTpUYeCKUX M MPAKTUYECKUX
3az1ad.

— Crpouts MaTeMaTH4eCKyI0 MOJEb B IPAKTUYECKUX 33]1a4aX, CAMOCTOSATEIBHO AENaTh uep-
TEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

—  Brnagerp noHATHAMM CHHYCa, KOCMHYCa M TaHI€HCAa OCTPOTO yrja MpsMOYTOJBHOIO
TPEYrOJIbHUKA.
—  Ilonp30BaTbcs ATUMM MOHATHS MU AJIS1 PELIEHUS TPAKTUYECKUX 3aad.

—  Bpruucnars (pazauuHeiMu crioco0amu) IUIOIIAAb TPEYTOJIbHUKA U IUIOLA M MHOTOYTOJIbHBIX

¢buryp(noap3yace, riae He00OX0AUMO, KaJIbKYIATOPOM).
—  IIpuMeHATH MOTy4EeHHBIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

— Braznere NOHATUSAMHU BIMCAaHHOI'O M LIEHTPAJIBHOIO yria, UCIOJIb30BaTh TEOPEMBI O BIIMCAH-
HBIX yIJIaX, yriax MKy XOpAaMHu (CEeKyIMMH) U yIje MeXIy KacaTeJIbHOM M XOpJIOW MpH pe-
LIEHUM FeOMETPUYECKUX 3aJad. BiageTh MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHHMKA, ITPUME-
HATH CBOMCTBA ONMCAHHOTOYETHIPEXYTOJbHUKA IIPH PEIICHUU 3aay.

—  IIpuMeHATh MONTy4YEHHbIE 3HaHUS HA IPAKTUKE — CTPOUTH MATEMAaTUUYECKUE MOJENHN IS 3a-
Jlau pealbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHUEM OJ100us U
TPUTOHOMETPHH (TIOJIB3YSAChH, I7Ie HEOOXOIUMO, KABbKYISATOPOM).



‘eroged
KeM0 ‘undiomoal suindgsed nondoLou O KOILUWNOMNBHE
rendoren | -ohuived]| ‘[dAmg xanw
HUI9HhOLRY'ERJ ‘oodo -OBhAEU €10M0€0 BUHREOWIr00U BIY 190dA0ad oraoddunr d1edoe
BUITBLHOEAd] | UI9HID K -qIOLID]] "BMMHIIOJAQAL I9IHBUIOW EHMHO04TA WOLOW d9LBHOWHMA[] I 0 Z "IIHRUIIOW QUHI04I £ |G’ [
‘unmnanedl HOHIIrOIAOWEAI ‘UUTT
‘erogedsexo | -ouedr yoxogonged ‘uunamedL ‘eredreay ‘egwod ‘eMHHIIOIAOWEAI
-onuLed[] ‘ewwedIororrreden :ea1on0gd U MMeHEUAI heY
rendaren ‘qrody | -ee MUHAMAd ndl 91BE0E€9IrOI0N U d1edI9ERNO]] "UuIIdLedL HOHII0IA
UI9HhOLRYERJ -HOM HUI9H -omsdn ‘unmnonedr yoxogonged ‘unnonedr ‘eredreax ‘egwod ‘ex ‘uunanedL BRHIII0IA
BUIRLHOEAd] | -HOWIOH] [ | -MHIroJAowsd ‘ewwedrorarrreden :gunorroradno dreaodurAwdogp I 0 7| -owsdu m keHHOdWOQOHER] | b
‘unnonedL HOHIIrOJIAOWEAII ‘UuI
-ouedr yoxogonsged ‘numonedy ‘eredreay ‘egwod ‘eXuHIIrOIAOWEdL
‘erogedsedo ‘ewwedrordrrreden (ed1oH0g0 U UMBHEUAL hel
reudoren | -onuINed]] |-ee MMHOMSd ndl 91BE0€9IOIION U 91RAI9ERMO]] "MUnouedl HOHIIN0IA
UI9HROLEBTERJ ©ooduo -owsdu ‘unnonedr noxogonged ‘uundnedr ‘eredreay ‘egnod ‘ex
BUITBLHOLA] | UIGHLO £ | -mHAroJAowsduo‘ewmediororreden :kunaroraduo dreaodurAwdodp I 0 z ‘unoned] '¢]
‘unnouedL HoH
‘erogedgexo | -arolAowsdu ‘uunanedr noxogonaed ‘uunonedl ‘eredreay ‘eowod
-ohuLed[| ‘exuHarolLonsdn ‘ewwedrorarreder (ea1o104d U MIBHEUAI hel “RALOUOED U
rendoren ‘qrrodr [-ee uuHAMOd MdI 91BE0EIIOLION U 91RAI9ERNO]] "MUIIdRdL HOHIIOIA mwieHenduxu ‘(tedreax ‘gwod
UI9HROLEIERJ -HOX UI9H -owsdn ‘nutonedr noxogonged ‘unnonedl ‘eiedreay ‘egmwod ‘ex “mHarolLowsdn) gowmwed.r
BUTRLHOEAd] | -HOWIOH]| | -uHdIrroJAowedu ‘ewwediorarireden :BuHAIAIddNO 91edodurAnwdod I 0 7 | -orarreden nenALd Q19HLORE "7 |
‘urnonedL HOHIIrOJAOWEdI ‘UK
-onedr yoxogonged ‘numonedy ‘eredreay ‘egwod ‘eXuHIIrOIAOWEL
‘ewnediororreden (earonodd v uxeHend heree nuHomad udu 9red
‘erogedEeNO |-0gqrronou u drediasexo]; ‘uunanedl nonarolKowsdn ‘unnonedr Hox
rendorew | -oruiNed|[ | -ogomsed ‘unnonedr ‘eiedresy ‘egwod ‘exundroIfowsdn ‘ewwedl
HI9HhOIRY/ER J ©oduo | -orrarrrrederr :guHaIAYdII0 91Rd0dUIANOQ TILHOWAIE XU U 90TUE ‘BALONOGD U UMBHE
BUIRLHOEAd] | UIMHLO £ | X19HeRd IDIMHIIOIAXQAIAIOR XexXoLdoh BH 91MIOXeH U 91eXedQoc)] 1 0 7| -mdo oo ‘wwediorarredery |11
IUHI0IAXQdI91d, T IrdreRed
190dA03d o19H ‘oed ovd o gnwed.iodn
-q1ro1240£8dQ0  [BIrodLHOM 19N predin | "LHOY| -00d WoL 1 gororsed | /I
oigHHOdLYOIC, | -do( ‘1arng UIOOHAIALKEY 19Tug eLe]/ | 900®Bh 04-IrOY] OUHBIOHOWMRH | N

AAHVAOdUHVICT HOMOAhULVINAL




undrononoindr erenel n edoxedguyy enwadoa I, *¢ rareed

Sl :Ardrreed our o101y
‘eroged ‘herree XmIoonuLIYedin OUH
BUNBLHOLAd] [ eHArOdIHOY | ¥ XmoorndiomwoainnHamod ndil KBMHEHE QIIHHORALNON 9LEHOWHA] | I I ¢| -oHomwmdu ooxooruIMed[] |']°C
‘herres XmIoonuLYedn
rendoren 1 XIIO9hUd1oW0dIMMHAMId ndil BUHBHE OI9IHHORATOL 9LEHOWHUA] |
UI9HhOLRIER] | ‘BLOgRdEEMO ‘d0MUHIIr0IAodL ¥mgoroneeHendn udL 9red19eeO]] BHQ "gOMHHIIr0IKadL
BUNMBLHOLAd[[ | -onMINed[[| -Orou goMeHEMdII WOMHBLOEIIIOOU O BALOILIALBERNOY 91Urogdod] ] e 0 € sugorou exeHendu udj |*/z
{4OMUHIII0JAddL XI9HQOI'OIl BMH
©ooduo -QINKOXBHHU UMKALAOR BMHIOALOOI OIOHILALEOLIOWED OI9IIIONOL
BUIRLHOEAd] | UI9HID K 0 IMUHIIF0IAJdL QI9HQOTOLI BH UhBIRE 1R J S0 0 [ | ‘MIMHAI0IAddL 919HQOYO ] |'9°T
‘BUHORJ2Ad
‘eroged | -9l XU HOXhOL BOLKIOY I9HEUI'OW WOdOLON 9 ‘OMHOMOHLO 9LUTOXBH
KB)O 00BN WOJLHOI O 9EK9O9LUITOXEH U “ONhOL UOHIO 9 BOLOTBM99d "“OMUHIIF0IAddL
BUITBLHOLAA[[ | -OnMINed[[| -OU BMUHAIOJIAJJL IIHBUI'OW OLh ‘0I0L 041d9IALBERNOY 91Urodod]| S0 0 [| g9oew ediHom ea1OM09)) |'GC
‘erogedsexd ‘eaeadro
rendoren | -omrudedl] “Mogadro ugHareHonndonod n9LdeaLonh9In0odLd ‘xXe) oJoHdqrreHonndonodi 010l
UI9HhOLEBIER ] ©o0duo | -eodro xigHareHonndonodn o [IWadoaL 1 Bodrred MNd0oL SUHRLOE -dogronomnoodroon ‘miead
BUTRLHOEAd] | UIGHLO £ | -9IOLI0U O IMUOHUI U BIAMAHI O19IIONON O BUHO0d1o01 91urogody| S0 0 1| -10omHarenHonndonody |47
‘erogedsexd ‘herree XIDIOORULNRdI U XUMOOh ‘BUH
BUITBLHOLAA] | -onuLded]] -ud1omoo1nnHAMAd Udll KUHBHE QI9HHORALIOL ILEHIWMA] | I 0 7 | -urr BBHIOdD 90 ‘sunoned] |'¢Z
©ooduo ‘herree XDIOOhULNRAI U XUMOJh "BMUH
BUITBLHOLA] | UI9HLD -udromwoosnnHomad udll KMHBHE QI9HHORALOI ILEHIWHA] | I 0 7 | -aroakodi sunuI BBHIRA)) |'7°C
‘erogedsexd ‘undromoar suingced nondorou O KOILUWONBHE
rendoren | -onuided] So0gadro uaHareHonndonodin niaLdearonainodio “xex “xexeadio
UIIHhOLERYER] ©oduo | -eadro xigHareHonndonodu o [9WadoaL U eodIred MNAdOJL JUHRLOE x19H4reHOoMIIdonodr o0 B
EUTeLHOEAd] | UIGHLO £ | -9IFOLI0H O MMUOHUI U BIAMAHI O19IONON O BUHO0d1o01 91urogody| I 0 7| -odoar u eoarre ewadoa ['1°Z
IIMHAIr01A3d L d19HgoYo1 ‘Xededdro xiaHdrreHonndonod o0 ewadoar u eddrred enwadod I, *7 rrdveed
71 Arroreed our o101
‘undionoal surugsed nondoLou O KOILUNOMBHE
‘eroged ‘dAnd x1amwoenken
BUITBLHOLA] | [BeHIIrOdLHOY 4LOUOEDKUHRLOIIIOOU KU 190dA00d dragodulr 9red0e91rod|] 0 I Z EUdIoOWNND KeHAIredIHAY] ['9'|




onH20d1d
-0 M LOBh BH QUHOHQ

vodwo -eed codondAmd x19Hx)O0ID
EUIRLHIEA] | HITHLI ‘dA1nd X19H9Ir0IA0IOHIN XI9HhHIrERd UIBIIONTI ILEIOURIH S0 0 I UOXRINIONT QUHILOUKIAY |'{'f

rendoren | ‘erogedsexd ‘(eredreay) exuHIroIAonwsdn uremorn MrAndod eu numoned OMUHAI0IA
UI9HhOLBISRd | -omuMIded[[| ‘exuHIrolAodrienmwediorsrreden nremorn MrAndod diuroaiag S0 0 [ todL goremorn SQUHIMOHL() | €'

eWNeda

rendoren | ‘erogedsexd ‘(eredreay) exuHIroIAomwsdn uremorn MrAndod eu uumoned -orrarrreden ‘euHAIr0IAodL
UI9HROLEIERd | -OmMINBd[] ‘exuHarolfadi ‘ewwedrororreden nremorn [MrAwdod diurodrag I 0 4 nuremornu sy )MrAwdod| 7'y

‘IrOI9ND UI9HIBILIBH

00dwo [xu 918HOKI9d ‘Uremorn earoyodd diedodurAndod ‘(1adow) nremor "UIBIIOL I

BUITRLHIEAd] | UI9HID undooLyamQo 90 UWEUHALgRLIddI MNI9HhUEdoN d1eddTRIrd() S0 0 [ (Mudoax UAIMmQO QO SULEHO[] |'[
dA1ud x1aHgoron uremoryy *dAIu@ XI9HIIr0IA0I0HIN U OMUHII'0JIAIA L MY RINIOL' T JUHIINKOXRH *dIVBIIOL ] *{ Idreed
01 :Ararreed onr o101

009 U 50€ *oS¥ U oS

rerndoren € UWRILIA O XeMUHIIr0JAddL

UI9HhOLRY'ERJ eroged 2009 ¥ ,0€ oSy U oSf € HWBILIA O XBNHHAI0JIAdL XI9HIIrOIA X19H9IroIAowsdig nmwenod
EUITeLHOEAd] | [KeHIrOdLHOY -owsdn anWeHOd0oLo XKW EMHOMIOHLO0D 91BE0TdII] I I € | -0L0 AIKOW BMHIIMOHLOO)) |*G"¢

‘go1rIA X19d100 X19HhUIreed HNBUIHA
UNUMIOhUAIIWOHOIUAL AT

©o0dmo WHUHOMOHLOOJEUHIKOXEBH KITY 091097301 90M09hUdIoW *09.LO9IYKOL 90M09h
BUITeLHIEAd] | UI9HLO £ -0HOIMd1 Q0HE0HO0 U BUHATdgudn 19rAndo@d 9redoeqrrondy S0 0 I | -ndrowoHoIndL QOHEOHI() |'{'¢

"OMUHAI0IK

-odL woHndarorAomwsdudg KuH

‘8109 -QIMIOHLO0D dMMOOhNALOW

rendoren | -edgedoohULl | WOHILOIAOWEAIIE BMHOMOHLOOD dMMOOhUAIOWOHOINdL 91urodiag -oHoaudL ‘errak 010diroo

HI9HROLEIERq [-xed]] ‘oodmo ‘qrooHLModdoy xu 91edogodu ‘errIk 010droo UUIDHAQ XDI0OhUdLOW
BUITRLHIEAd] | UI9HLO £ UUIHAQ Xu0dhudIomwoHondL skunardraduo dresodurAndogp I 0 z -oHOIUdL QUHAIIAAIQ) |"¢¢

rendorew | ‘arodiHoN ‘hRITRE XHMD “edox
HI9HROLRIERJ [MIIHHOWIOM]] | -ohnIdedumnHomod ndil BMHOWA ¥ BMHRHE OI9HHORAIOII 9LEHOWHA] | I 0 7| -eduyy ewodoar senredoQ |'z'€

‘undiomoal suingsed nondoLou O KOILUWNOMBHE - OMHOHOIW

ooduo {XBMHQIMOUAIYE XUMOOhUL -udI¥ 0910919 1BERIOY
BUITBLHOLA] | UITHLO £ -xedu € godiegocdronou ‘edoredu Awodool aredraeedoy I 0 e 99 ‘edoaedury ewadoay |'1°¢




‘HUHEBHE JUHIM Q090 ‘QuHIdoLI0]] *9 IrdrER

€1 :Arrarreed onr o101
‘eroged
BUITBLHOLAd] | [BeHIrOdLHOY ‘hereeunHOMAd ud mieHend U BA1OM090 ULE 9LBIOEIIOLID]] I I ¢ "UOLOOHNXAANO dUHBIRY ['9°G
dodio "UOLOOH¥AANO XA4l
BEUIRLHOEAd] | UI9HLO £ ‘hereennHAMd ndn myeHendIl U BLOMOED ULE 9LREOEIIOLID]] I 0 7| omHaxoronoed coHnMesq |*G'G
rerndoren ‘mieHendIIY BALOMOED XU 9LUT0419d ‘UNHUHILIO0IAXQdI9L1oR "hBI/BE XIDID
UI9HhOLRIERd |  9rodiHOM QIYHHBOUIIO U JIIHHBOULIE -ohudrowoaauuHamad udu
BUITBLHOLAA] | [MIIHHOWIOU] | ‘a00dALoad x19g0dpuin 019IMONOL O JIrOUR WOL € ‘9LedOIdIDI] I 0 7 |4101080 X1Le QUHOHOWMA] ] |'}'¢
‘8109 ‘o1rIA WOHAIredLHII 0 1IN0 “OMMHAI0IAXQdII10R
rendoren |-ed KedOORHUL IWOHHEOULE O I9NAd "ed10M0goU WeHENdI
UI9HhOLEI'eRd [-xed]] ooduo -09L ‘XBIIA XI9HHROMIE O IMNJdOJL OI9IIIONOLI O 19IMIA 9LEIOUR XU ‘IDIMHAI0IAXQAII10R
BUTeLHOEAd] | UI9HLO £ -199 ‘AJATAHIO BH EOOUIMIOIRdHUIIO ‘19IrIA OI9HHEOUIE 9LUTOXBH I 0 7 | QIIHHEBOMIIO U JI9HHEOULY |'¢€°G
‘erogedsexd ‘QILIA WOH
reudolen | -onuINed[] -qrredLHOIT 0 [IWOdOAL ‘OMMHIIr0IAXQdI9I0R WOHHBOMIE O [IWad
HUI9HhOLRY'ERJ ‘qrrodLHOM -09L ‘XBIIA XI9HHROMUIE O IMWJdOJL OI9IIIONOLI J 19IMIA 9LEIOUR "UNMITIANQD
BUITBLHOLAA] | [MIIHHOWIOU] | -199 ‘AIATAHI'O BH BOQUINOIRAUIIO ‘I9IMIA JIHHEBOULIE 9LUTOXBH I 0 7| wmuwerdox AKOW MILIL |'7°G
‘eL0Q 0 I[9WdoaL o191m
rendoren | -edEeMOORHML | -OWOI O I9IfIA 9LEIOUKIIE ‘AJAY AHYO BH EOQUIMOIRdHIIO ‘19IrIA 919H ‘nordoX U HOHIIDLRD
UI9HhOLRYER |-Med]] ‘ooduo -HBOULE 9LUTOXBH ‘(Ir0JA UI9HIIrRdLHAM ‘Ir0JIA UIIHHBOUIIE) JIAdN -) AIKONW I10IA ‘HMILIAQIH
EUIRLHIEA] | HITHL) € MINBILIA O QI9HHREEED ‘BHHILRIIOAI0 919HE0HI0 dregodurAndog I 0 7| -9rediHONI M OI9HHEOMIY |'[°GC
"HLIOHXAAMO0 dMHEBIRY *HLIOHNAANO M JITHIIILBIRY] *MMHHII0IAXIAIILOh JIMHHBIMIIO H JITHHEIUIY "HLIOHKAdMO 4 19Ir1 £ °G IrdXeed
vl :Arrarreed onr o101
HI/eIMOL
‘eroged ‘heres XmI0orndIomoal suHomad K’y HMOHIIIALBIONOLOF B OLOW
BHAITELHOEAd] | [KeHIrOdLHOY] UIRIIOL I HOHIILBIOWOLE KuHeaoedronon adonundn aredugseq I I € PI9IIIOWON D heIeE QUHIIMYJ |'6
soduo ‘WonHEeXdorod
EUIBRLHOLAd] | UI9HLO £ ‘WorHEeMdO 00 WHMOdhULYedII O 9I/RIIOLTI BH UheI/eE 9LBIIdJ S0 0 [| wWmxoonuiNedn O Ukereg |'g'y
rendoren | ‘erogedsexd ‘MWHUH AIDKOWI0IA U UIrRHOIRUY
UI9HhOLRYERd | -OhuLMed]] Eodoh eXMHAI0IAXQdI9LOR OJ0INALIGd Ureinorn [MrAnwdod diurodiag I 0 7| uoremonl QUHAOURIAY | L'}
oodno
EUITRLHOAd] | HI9HLO ‘dAm@ x19HQOYOI HIBIMONT ILUTOXBH I 0 7 HAm( x19HQOY Ol UIBIOL]] ['9'}
rendoren | ‘erogedsexdd {OMHI0d1O0Y U MLJBh BH dQMHOMQgRd 91BI0EIIOLIOH "0JBWAQ HOLEh
UI9HhOLBIERd | -oRHMIMRd[[| ‘OIBWAQ MOlBRIJINEH XIIHHXedQoeH ‘dAm nremorn 9turoxeq S0 0 I| -1omrx en dAm@ uremoryy |Gy




[R3 89 Ol 900Vh O4.LOAhUIrON 91190
b :Arrorreed omr 0101
H:0) "UMHRHE QUHIIIQ0Q0
BUI o0duo | -dAx uWELOBh HNIIHRHUISRd AIKOWHEKED OUTIOL ‘40008 § U / 400dAN90TOLON
-eIHOEAd] | UIMHIO £ | -Adudiooirry ‘OuHodoLdol BH HheIeE 9IBII z v Y MMLEHOI XI9HEOHO0 dUHAJOLE0]] |19




INOYPOYHOE IINTAHUPOBAHUE

Ne aaTra Tema ypoka
n/n TUIaH ‘ dakr
YeToIpéxyroabHuku — 12 yacon
1. [TapannenorpamMm, ero npu3HaKu
2. [Tapamienorpamm, ero cBoKcTBa
3. [IpssMmoyronbpHUK, pOMO, KBaJApaT, UXITPU3HAKU
4. [IpsiMoyronapHHUK, pOMO, KBaapaT, UX CBOICTBA.
5. Tpaneuus
6. Pemenue 3anau no teme «Tpanenus»
7. PaBHOOepeHHas Tpanenus
8. [IpsimoyrosnbHas Tpaneuus
9. Y nBoeHUE MeqUaHbl
10. [IpumeneHue y1BOEHUS MeIUaHBI
11. LlenTpanbHas cuMMeTpus
12. Konmpononas paboma Ne 1 no meme « Hemuwipexyzonvrhuxuy

Teopema Pajieca u TeopemMa

0 NMPONMOPIHOHAJBbHBIX 0TPE3KAaX, N0I00HbIE TPEYIroJbHUKH — 15 yacoB

13. Teopema daneca u TeopeMa 0 IPONOPLHUOHAIBHBIX OTPE3KAX.

14. Teopema daneca u Teopema 0 MPOMOPIUOHAIBHBIX OTPE3KAX.

15. Cpenusis TMHUS TPEYrOJbHUKA

16. 3anaun no Teme «CpenHsst TMHUS TPEYTOJIbHUKa»

17. Tpaneuus, €€ cpenHss TUHUASL

18. 3agaum o TeMe «CpenHsisi JUHUS TpANeun».

19. IIponopuiroHalIbHbBIE OTPE3KH, TOCTPOEHNUE YETBEPTOTO MPONOPLIUOHAIBHO-
ro OTpe3Ka

20. CBolicTBa IIEHTpPa Macc B TPEYTOJIbHUKE

21. [TogoOHbIE TPEYTONHLHUKH

22. I1epBbIii MpU3HAK MOAOOUATPEYTOIBHUKOB

23. Bropoii npuzHak mogo0usTpeyroJbHUKOB

24. Tperuin npusHaKk nNoa00Us TPEYTOJbHUKOB

25. Pemenue 3anay mo Teme «I1o100HBIE TPEYTOTBLHUKI

26. [ToBTOpenue nmo Teme «llogoOHBIE TPEYTONBHUKID

27. Konmponvnas paboma Ne 2 no meme «Ilo0oonbie mpeyzonpHuUKu»

Teopema Iludaropa u Hayagaa rpuroiomerpum — 10 yacon

28. Teopema [Iudaropa, e€ qokazareabcTBO

20. Teopema [Tudaropa, e€ npumeHeHuE.

30. Oo6parnas Teopema [ ludaropa.

31. Pemienue 3a1a4 ¢ ucnonb3oBanuem teopemsl [lugaropa.

32 Ompenenenne TPUTOHOMETPUIECKUX PYHKITUH OCTPOTO yIiia

33. TpuronomeTpruyeckue COOTHOIIEHUS BIPSIMOYIOJIbHOM TPEYTOJIbHUKE.

34, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO

35. COOTHOIIIEHHS] MEXY CTOPOHAMH B NMPSAMOYTOJIbHBIX TPEYTOJIbHUKAX
c yriamu B 45°u 45°

36. COOTHOIIEHUS] MEXY CTOPOHAMH BIPSAMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriamu B 30° u 60°

37. Koumponvnan paboma Ne 3 no meme «Teopema Ilughazopa

IInomans. Haxoxaenne niiomaaeil TpeyroJbHUKOB M MHOTOYT0J1bHBIX Guryp. Ilnomanan noxodHbIx

¢uryp — 14 yacon

38.

[TonsiTre muomaau Gurypsl

39.

[TImomaae TpeyroapHUKa




40. [Inomanp napanienorpamma

41. OTHolEeHNe MII0MAAeH TPEYroIbHUKOB

42. Brruucnenue miomnaaei cinoxxHeix GUryp depes3 pa3oreHue Ha 4acTu 1

JIOCTPOEHUE

43. [Tnomanu duryp Ha KiaeTyaToibymare

44. [Tnomaan nogo0HBIX GUryp

45. Brruucnenue mionianei mogoOHbIX Guryp

46. [IpakTrueckue 3a1aun Ha BBIYMCIIEHUE TUIOLIAAEN

47. [IpakTrueckue 3aga4un Ha BEIYMCIIEHUE TTONIAeH

48. 3ajaun ¢ NPaKTUYECKUM COACPKAHUEM.

49. Pemtenue 3amay ¢ mOMOIIBLIOMETOLA BCIIOMOIaTEIbHOMN IIIOIAIN

50. Pemrenue 3amad ¢ mOMOIILI0O METOIABCIIOMOTIaTeIbHOM IIJIONTaN

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

52. BnucanHbie U IeHTpaIbHBIE YIJIBI

53. VYron Mexay KacaTeJlIbHON U XOpAOH

54, VYTIubl MeXAY XOpAaMHu U CEKYIIUMU

55. Pemenue 3anay no teme «OKpy>KHOCTbY.

56. Brniucannsie v ONMCaHHBIE YETBIPEX YTOJIbHUKHI

57. CBolicTBa BIMCAHHBIX U ONHCAHHBIX YETHIPEXYTOJbHUKOB

58. [IpuMeHeHne STUX CBOMCTB MIPH PEIICHUU T€OMETPUIECKUX 3a1a4

59. [IpuMeHeHue 3TUX CBOMCTB MPH PEUICHUU T€OMETPUYECKUX 3aau.

60. B3anMHOe pacnosiokeHue 1BYX OKpYKHOCTEU

61. 3a/aun Ha B3aMHOE PACIOJIOKEHUE IBYX OKPY>KHOCTEH

62. Kacanune okpyxkHOCTEM

63. Pemenue 3a1a4 Ha KacaHUE OKPYKHOCTEU

64. Koumponvnasa paboma Ne 5 no meme «Yanot u OKpyscHocmu»
IToBTOpEHue, 00001IeHNE 3HAHUIT — 4 Yaca

65. YeTbIpEXyroJbHUKH

66. [TogoGHbIE TPEYTONBHUKH

67. Teopema [Tugaropa

68. [Tnomanu dpuryp

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Mepznsk A.L'., [lononckuit B.b., Slkup M.C.; nox penakmueii [lononsckoro B.E., ['eomerpus 8 kiacc,
OO6miecTBO ¢ orpaHuueHHON 0TBeTCTBEHHOCTHIO "M3narensckuii neHTp BEHTAHA-TPA®"; AkuinonepHoe
obmectBo "M3natensctBo [IpocBemenue";

Beenure cBoil BapuaHr:
METOIUYECKUE MATEPHUAJIbI IJISA YYUTEJIA

I'eomerpus: 8 knacc: yueOHUK U1l ydarmumxcs 001meoopa3oBaTenbHbIX yupexaeauit/ A.I'. Mep3msik, B.b.I1o-
nonckuid, M.C. Sxup. — M. : Benrtana-I'pad

I'eomeTpus: § knace: TUAAKTUYECKHE MAaTEPHUAIbl: COOPHUK 33]1a4 U KOHTPOJIBHBIX paboT / A.I'. Mep3isik,
B.b. Ilononckuii, M.C. Skup. — M. : Benrtana-I'pad

I'eometpus: 8 xnacc: paboune terpamu Nel,2/ A.I'. Mep3insk, B.b. ITonouckwuii, M.C. Sxkup. — M.
:Benrana-I'pad

I'eometpus: 8 xnacc: meroauueckoe nmocodue/E.B. bynko, A.I'. Mepansik, B.b. [Tononckuit, M.C. Axup. —
M. : Benrana-I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI 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.r

MATEPUAJIBHO-
TEXHNMYECKOE OBEC-
ITEYEHUE OBPA30BA-
TEJIBHOI'O ITPOLIECCA
YYEBHOE OBOPY JIO-
BAHUE

MynbTUMEAUNHBIN KOMIIBIOTEP C IPOEKTOPOM U KOJIOHKAMU

OBOPYJAOBAHMUE VIS ITPOBEAEHUS JIABOPATOPHBIX U IIPAKTHYECKHUX PABOT

PMY - pabouee MecTo yueHUKa

Pa3naTounsiil MmaTepuan
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