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IHOACHUTEJIBHAA 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA "I'EOMETPUS"

Pabouas nmporpamma no yueobnomy kypcy "['eomerpus” s oOydaronuxcsi 8 KjaccoB pazpaboTaHa Ha Oc-
HoBe DeepasbHOTO rocy1apcTBEHHOT0 00Pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO 00IIIEro 00pa3oBaHus C
y4€TOM ¥ COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEABABISIEMbIX K MATEMaTHIECKOMY 00pa30BaHHIO, U
TPaTUIAI POCCHIICKOTO 00pa30BaHUsl, KOTOPhIE 00ECIICYMBAIOT OBJIAJICHUE KITFOUEBBIMUA KOMITCTEHIIHSIMH,
COCTABIISFOLIMMH OCHOBY JJIsl HEPEPHIBHOTO 00pa30BaHMs U CAMOPA3BUTHSA, a TAKXKE LIEJIOCTHOCTh 00-
HIEKYJIBTYPHOTO, INYHOCTHOTO U MO3HABATEIIBHOTO PAa3BUTHS O0YyJaromMXcs. B mporpaMMe yuTeHbl HaeH
1 nojiokeHust KoHrenmmu pa3Butusi MaTeMaTudeckoro oopasoBanus B Poccuiickoit @eneparuu. B smoxy
U poBoii TpaHChOpMAIIUU BCeX cep YeT0BEUECKOM IeATEIIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM MOATOTOBKH. YK€ B IIKOJIE MATEMATHKa CIIYKHT
OITOPHBIM TPEAMETOM JJISI U3YYSHHS CMEKHBIX TUCIUILINH, a ITOCIIE IIKOJIbI PeabHONH HEOOXOJMMOCTBIO
CTaHOBHTCS HEMPEPhIBHOE 00pa30BaHKe, UTO TPeOYeT MOIHOIICHHOM 0a30B0il 00111e00pa3oBaTeIbHOM MOA-
TOTOBKH, B TOM YHUCIIC K MATEMaTUYECKO.

310 00YCIOBICHO TEM, UYTO B HAIIW JHU PACTET YHCIIO MPO(ECccHil, CBA3aHHBIX C HETIOCPEACTBEHHBIM
NPUMEHCHHEM MaTeMaTHKH: U B cepe SIKOHOMUKHU, ¥ B OM3HECE, U B TEXHOJOTHYECKUX 00JIacTsX, U Jia-
K€ B TYMaHHUTapHbIX cepax. Takum 00pa3oM, Kpyr MIKOJIHHUKOB, JJISI KOTOPBIX MaTEMAaTHKA MOYKET
CTaTh 3HAYUMBIM TIPEAMETOM, PACHIUPSICTCS.

[IpakTHyeckast MoJIe3HOCTh MATEMAaTHKH O0YCIIOBJIEHA TEM, UTO €€ MPEIMETOM SBISIFOTCS (QyHIaMEHTalb-
HBIC CTPYKTYPBI HaIlIeTr0 MUPA: MPOCTPAHCTBEHHBIC (POPMBI U KOJIMYECTBEHHBIC OTHOIICHUS OTIPOCTEH-
[IMX, YCBAMBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, /IO JJOCTATOYHO CIOKHBIX, HEOOXOTUMBIX JUIPa3BUTH
HAYYHBIX U MPUKIATHBIX UK. be3 KOHKPETHBIX MAaTeMaTHUYECKUX 3HAHUH 3aTPYJHEHO TOHMMAaHUETPHH-
IIUTIOB YCTPOMCTBA M MCIIOJIb30BaHUS COBPEMEHHON TEXHHUKH, BOCIIPUATHE U HHTEPIIPETALIUS pa3HO0Opa3-
HOW COLMAIBHOM, YKOHOMHYECKOH, MMOJIUTUICCKON nH(pOopMaIiK, Maaod(pGeKTUBHA TOBCETHEBHAS MTPAK-
THUYECKas AeATeNbHOCTh. Kak oMy 4elloBeKy B CBOCH JKM3HU MPUXOAUTCS BBITIOTHITH PACUEThl M COCTaB-
JSITH NITOPUTMBI, HAXOAUTH U IPUMEHSTH (DOPMYIIBL, BIIAIETh MPAKTUIECKUMH PUEMAaMH TeOMeTpHYE-
CKUX U3MEPEHUH M MOCTPOSHHH, YUTATh HH()OPMAIIHIO, TPECTABICHHYIO B BU/IE Ta0OIHII, IUAarpamMM U
rpaduKOB, )KHUTh B YCIOBUSAX HEONPEACIEHHOCTH M MIOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4ailHbIX CO-
OBITHIA.

OnHOBpEMEHHO C pacuIMpeHreM chep IpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BeE Ooiee
Ba)XHBIM CTAaHOBUTCS] MAaTEMAaTUYECKUI CTHITb MBIIIJICHHUS, TIPOSIBIISIOIIMIACS B ONPEICIEHHBIX YMCTBEH-
HBIX HaBBIKaX. B mporecce n3yueHns MaTeMaTuKy B apceHall MPUEMOB M METOIO0B MBIIIUICHHS YETOBEKa
€CTECTBEHHBIM 00pa30M BKITFOYAIOTCS WHAYKIUS U JeTyKIHsi, 0000IIeHne 1 KOHKPETHU3allusl, aHAIN3 U
CHHTE3, KJIaCCU(HUKALIUS U CHCTEeMaTH3alus, adcTparupoBaHue u aHajaorus. OObeKThl MaTeMaTHIECKUX
YMO3aKITIOYEeHUH, paBUIia KX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOCHUH, CITO-
COOCTBYIOT BBIpAOOTKE yMeHHS (POPMYIUPOBATH, 000CHOBBIBATH M JOKA3bIBATh CYXKJICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBINUICHUE. Bemymast pois MpUHAUICKUT MaTeMaTHKE U B QOPMUPOBAHHH aJIrO-
PUTMHUYECKON KOMIIOHEHTHI MBIIUICHHS U BOCIIUTAHUU YMEHUH JIeWCTBOBATh MO 3a/IaHHBIM aJITOPUTMaM,
COBEpPIIEHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIE. B Tporiecce pemreHus 3a1a4 — OCHOBOW y4eO-
HOU JIeSITeTbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAK)KE TBOPYECKAs M MPUKIIAIHAS CTOPOHBI
MBIIIICHUS.

OOyyeHne MaTeMaTrke JaéT BOBMOYKHOCTh Pa3BUBATh Y 00y4alOUIMXCS TOUYHYIO, pallMOHANBHYI0 B HH(Op-
MaTHBHYIO pedb, YMEHHE OTOMpATh HambOoyiee MOIXOISIINE S3BIKOBBIC, CHMBOJIHMYECKHE, TrpadudecKue
CpPEICTBa JJIsl BRIPAKEHHS CYXKJICHHH M HArJISJHOTO UX TPEICTABICHUSI.

Heo06xomuMbIM KOMITOHEHTOM OOl KyIbTYPHI B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00IIIee 3HAKOMCTBO
C METO/IaMH MTO3HAHUS JEWCTBUTEILHOCTH, TIPEICTABICHUE O MIPEAMETE U METOJaX MAaTEeMAaTHKH, UX OTIHYUMA

OT METOJIOB IPYTHX €CTECTBEHHBIX 1 TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IIPUMEHEHHUST MaTeMaTHKH

ISl pEILICHUs] HAyYHBIX M MPUKIAIHBIX 33/1a4. TakuM 00pa3oM, MaTeMaTn4eckoe 00pa30BaHUEe BHOCUT

CBOH BKJIaJ B ((OPMHUPOBAHKE OOIIEH KyJIbTYphl YeJIOBEKA.

W3ydenne MaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIOKpa-
COTBI M M3AIIECTBA MATEMATHYECKHX PACCYKICHHH, BOCIIPUATHIO T€OMETPUIECKUX (POpM, YCBOCHUIO
U CUMMETPUH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA «TEOMETPUS»
«MareMaTHKy yXe 3aTeM Y4YUTb HaJ0, 4YTO OHA YM B MOPSAIOK IPUBOIUTY, — MHCAJl BEIUKUI PyCCKUH yde-



Hb1ii Muxann BacunseBud JIoMOHOCOB. M B 3TOM COCTOUT OJTHA U3 ABYX IIeJiel 00yueHUsI TeOMETPUHU KaK
COCTAaBHOM YaCTH MATEMATUKH B IIKOJIE. DTOW LEIU COOTBETCTBYET JOKa3aTeIbHAasl IMHUS IPEIOIABAHNS
reomerpun. Cienys npencTaBIeHHON pabouel mporpaMMe, HaYMHas ¢ CEIbMOr0 Kilacca Ha ypoKax Ireo-
METPUH 00y4YaroLIHiics yUUTCs IPOBOANUTH J10KA3aTeNbHbIE PACCYXKIEHUS, CTPOUTH JIOTMUECKUE yMO3a-
KJIFOYEHMS, I0KA3bIBaTh MICTUHHBIE YTBEPKIACHHS U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM, IIPOBOAUTH Pac-
CYXJIEHUS OT «IIPOTUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POpMyIUpOBaTH OOpaTHBIE yTBEPKIe-
HUS. YUCHUK, OBJIA/IEBIINNA UCKYCCTBOM PACCYXAaTh, OyET MPUMEHSAThH €T0 U B OKPYKAIOIIECH JKU3HU.

Kak nucan reomerp u nenaror Mrops @enoposud Hlapeirug, «I01pMU, TOHUMAKOIUMU, YTO TAKOE JTOKa-
3aTeJIbCTBO, TPYHO U J1a’K€ HEBO3MOKHO MAaHHUITYJIMPOBATHY. M B 3TOM COCTOUT BaKHOE BOCIIUTATEIILHOE
3HAYEHUE U3YyYEHUS TEOMETPUH, IIPUCYILEE UMEHHO OTEUYECTBEHHOM MaTeMaTH4ECKOH 1KoJie. Bmecte ¢
TEM aBTOPHI IPOrPaMMBI MPEAOCTEPETAIOT YUUTEINS OT U3HIITHETO (popMannu3Ma, 0COOEHHOB OTHOIICHUH
Ha4aJl ¥ OCHOBaHMH reoMmerpun. @pannysckuil MatemaTuk JKaH /[peJOHHE 110 3TOMY IIOBOJY BBICKA3aJICs
Tak: «UTo Kacaercs eNUKaTHOW MPOoOIeMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsI, YTO Ha MEPBBIX IOpax
HY>KHO BOOO11Ie U30erath IPOU3HOCUTH CaMo 3TO c10BO. C qpyroi e CTOPOHBI, HE CIeayeT yIycKaTb HU
OJTHOW BO3MOXHOCTH JaBaTh MPUMEPHI JJOTHUECKUX 3aKIIOYCHUH, KOTOPBIE Ky/1a B OOJIbIIEH Mepe, 4eM
UJEsl AKCUOM, SIBIISIIOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JIBUTaTEIIIMA MaTEMaTUYECKOTO MBILUICHUSD.

BTopoi1 nenbro n3ydeHuss TeOMETPUU SABIISETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIPU PELICHUH KaK Ma-
TEMaTUYECKHX, TAK U MPAKTUYECKUX 3a/lay, BCTPEYAIOIINXCS B peaJIbHOM kU3HU. OKOHYMBILIMK KYpC Ieo-
METPHUH IIKOJIEHUK JOJDKEH OBITh B COCTOSIHIH OIIPEICIIUTh T€OMETPUYECKYIO (DUTYPY, OTHUCATh CIOBAMHU
JAHHBIA YepTEXK WM PUCYHOK, HAITH IUIOIAAb 3eMEIBbHOTO YU4acTKa, pacCYUTaTh HEOOXOIUMYIO ITTUHY
OIITOBOJIOKOHHOTO Ka0es mim Tpedyemble pa3Mephl rapaxka JJisi aBTOMOOMISL. DTOMY COOTBETCTBYET BTO-
pasi,BBIYMCIIUTEbHAS JINHUS B U3YYEHUN T€OMETPUH B IKOJIE. JlaHHAs IPaKTUYECKask JTMHUS SIBIIIETCS HE
MeHee BaHOH, yem rnepBas. Emé [lnaton npeanuceiBan, 4to0bl «rpaxkaane [IpekpacHoro ropoga Hu B
KOEM CJIy4ae He OCTaBJISIM T€OMETPHIO, BEb HEMAJIIOBAXKHO Jja’ke M0O0YHOE €€ MPUMEHEHUE — B BOCH-
HOM JIeJIe J1a, BIIPOYEM, M BO BCEX HAyKaxX — JIJIS JIyYIIEro MX YCBOCHHUS: MBI BE/Ib 3HAEM, Kakasi OE€CKO-
HEYHas pa3HULA CYLIECTBYET MEX/y YEJI0BEKOM ITPUYACTHBIM K T€OMETPUU U HENIPUYACTHBIMY. Jl71s 3TO-
IO YYUTENI0 pEKOMEHAYEeTCSl MOA0MPaTh 3a7jaul MPaKTHUECKOI0 XapakTepa JUlsl pacCMaTpUBAEMBIX TEM,
YUUTH I€TE€H CTPOUTH MATEMATUYECKUE MOJEIIU PEANIBHBIX )KU3HEHHBIX CUTYyallui, IPOBOJUTE BBIYHCIIE-
HU U OLICHUBATH aJICKBaTHOCTh ITOJIY4EHHOT0 pe3yibpTara. KpaliHe Ba)KHO MOAYEPKUBATH CBA3U T'€OMET-
PHH C APYTUMHU IIPEeMETaMU, MOTUBHPOBATH UCIIOJIb30BaTh ONPEACIICHHUS] TEOMETPUUECKUX (PUTYp U TTO-
HATUH, 1EMOHCTPUPOBATh NPUMEHEHNE MOJYYEHHBIX YMEHUHN B (PU3HKE U TEXHUKE. DTHU CBSI3U Haubosee
SAPKOBUIHBI B TeMaX «BekTopbl», « Tpuronomerpuyeckre COOTHOLIEHU», «MeTton koopauHar» u «Teo-
pema [Iudaropar.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

CornacHo yuyeOHOMY IJIaHy B 8 Kiacce u3ydaercsi yueOHbIl Kypc «l'eomeTpusi», KOTOPBIA BKIIOYAET
CIIeYIOIIME OCHOBHBIE pa3jienbl coaepkanus: «'eomerpuueckue (GUIrypbl U UX CBOHCTBay, «M3mepe-
HUE TEOMETPUYECKUX BEITUYMH», a Takke «JlexkapToBbl KOOpIMHATBHI Ha IIOCKOCTHY», «BeKkTopbi»,
«JIBmxenustuiockoct» U «IIpeodpa3oBanus mogoous».

YueOHbIi M1aH IpeIycMaTpUBaST U3YUCHUE T€OMETPUHU Ha 6a30BOM YpPOBHE, HCXOA U3 68 yudeOHBIX 4acoB
B y4eOHOM Toay.

COJEPXAHHUE YYEBHOI'O KYPCA "TEOMETPUSA

YerbipéxyronpHuku. IlapamienorpamMm, ero npusHaku U cBoicTBa. YacTHBIE Cilydau HapauleorpaMMoB
(IpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA. Tpamenus, paBHOOOKas Tpareuus, e€ cBOii-
CTBa U Npu3Haku. [IpsimoyronpHas Tpanenus.

Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema Paneca u TeopeMa 0 MPOMOPIUOHATBHBIX
OTpE3Kax.
Cpennue nMHUM TpeyroyibHUKA U Tpaneuuu. LleHTp macc TpeyroiapHuKa.

[TonoOue TpeyroabHUKOB, Kodhduiment noxodus. Ilpuznaku nogodus TpeyroasHUKOB. [IpumMenennenono-
Ous IIpY pELIeHNH NPAKTUYECKUX 3aay.

CgoiicTa miomaaeit reomerpudeckux puryp. @opmyssl is IUIOMAAN TPEYrOIbHUKA, TapajuieiorpamMmma,
pomba u Tpaneruy. OTHOIICHHE TIIOMAIeH TOA00HBIX (DUTYP.
Brruucnenue miomazei TpeyroJbHIKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.
Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa mpu permeHnn TpaKTHYECKUX 3a]1a4.

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

BriucaHHbIE ¥ LIEHTPAIIBHBIE YIVIBI, YTOJI MEKY KacaTeIbHON U XOPAOU. YTIIBI MEXAY XOpAaMU UCEKY-



muMU. Brincanusle U ONMCaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacIionoKeHHUe IBYX OKPYKHOCTEH.
Kacanue okpyxHocteit. OOmiue KacareabHbIE K ABYM OKPYKHOCTSIM.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yuebHoro kypca «I'eomeTpus» JOIKHO 00ecrieuuBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHus CIETYIONINX JIXYHOCTHBIX, METAIPEMETHBIX U IPEIMETHBIX 00pa3oBaTeib-
HBIX p€3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHBI
JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS ITPOrPaMMBbl y4eOHOTO Kypca «I 'eoMeTpus» XapaKTepU3yIoTCs:
IIarpunoTnyeckoe BoCIMTaHUE:

IIPOSIBJICHUEM MHTEpEca K MPOIIJIOMY U HACTOSALIEMY POCCUUCKON MaTEMaTUKH, LICHHOCTHBIM OTHOILIEHUEM
K JOCTHUKEHUSIM POCCUUCKHX MATEMATHKOB M POCCUMCKON MAaTEMATHYECKOW IIKOJbI, K HUCIOJIb30BAHUIO
STUXJIOCTHKEHUH B IPYrUX HayKaX U MPUKIAIHBIX chepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakJaHUHA U pealli3allii ero Ipas, MPeICTaBICHUEM O Ma-
TEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABJICHHM, IPOLIEYP TPAKIAHCKOTO
oOmiecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM PUMEHEHUEM JOCTHXKEHUN HayKH, OCO3HAHUEM BaXKHOCTH MOPAJTIbHO-ITUYECKUX MPUH-
LIUIIOB B AEATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOM Ha aKTMUBHOE YYacTHE B PEIICHUU MPAKTUUECKUX 3a1a4 MaTEeMaTUUECKOW HANPaBJIEHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 0Opa30BaHUs Ha MPOTSHKEHUU BCEH KM3HU JIJISl YCIIEIIHOM
npoeCCUOHATLHOMN IEATEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUIA,

OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM UHAMBHUAYAIBHON TpaeKTOpUK 00pa30BaHUs U KU3HEHHBIX TJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKOe BOCIIUTAHHE!

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETUYECKOMY BOCTIPUATHIO MATEMAaTHYECKUX O0BEKTOB, 3a/1a4,pellie-
HUMW, pacCyXJEHUI; YMEHUIO BUJIETh MATEMATHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIINeH B IESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEJICTABICHHI 00 OCHOBHBIX 3aKOHO-
MEPHOCTSIX Pa3BUTHS YEJIOBEKA, TPUPOILI M OOIIECTBA, TOHUMAaHUEM MaTEeMaTHYECKON HAyKH KaKc(ephl
YEJIOBEUECKOU NeATEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHUS IUBUIIN3ALINH;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTEMaTUUECKON KyJIbTYpOH KaK CpPEJCTBOM MO3HAHUS MUPA;

OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH HCCIIEIOBATEIBCKON JEATEIBHOCTH.
du3nueckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbSI H SMOIHOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKIE 3HAHHs B MHTEPECAX CBOETO 3/10POBbs, BEJICHHS 3J0POBOTr0 00pa-
3a KW3HH (37I0pPOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHSATHUH U OTIBIXA, PETYIISpHas (pu3ndecKasak-
TUBHOCTb);

c(hopMUPOBAHHOCTHIO HaBbIKA pedIeKCUH, TPU3HAHMEM CBOETO TpaBa Ha OMHMOKY M TAKOTO e MpaBa
JPYroro 4eaoBeKa.

JKO0JI0rHYeCKOe BOCIIUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUH JIJIs pElIeHHs 3a/1a4 B 00JIACTH COXPaHHOCTH
OKpY KaIoIen cpebl, TIIaHUPOBAHUS TTOCTYIKOB U OIEHKH X BO3MOYKHBIX MOCIIEICTBHH I OKpPYKa-
FOLIENCPEbI;

OCO3HaHUEM TJIOOATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIEM U MyTeH UX perIeHUsI.

JIn4HOCTHBIE pe3y/abTaThl, 00eceYrBaONIUe A1aNTANNIO 00y4al0IIerocsi K M3MeHAI0 UM CS
YCJOBHSIM COUMAIBLHOM M MPUPOIXHOM CPebl: TOTOBHOCTHIO K IECTBUSAM B YCJIOBHSIX He-
onpeaeJJéHHOCTH, NOBBIICHUIO YPOBHSA CBOeil

KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JH0AeH, mpruo0-
peraTh B COBMECTHOH JESITEIbHOCTA HOBBIE 3HAHUS, HABBIKA U KOMIIETEHILIUU U3 OMbITa IPYTUX;
—  HEeo0XOAMMOCThIO B ((OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4Hciie POPMYIUPOBAThH UJIE€H, IOHS-
THS,TUTIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIC paHee He U3BECTHBIX, OCO3HABATH NE(QUIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE Pa3BUTHE;
—  CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TPEOYIOMIHMI KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAEMbIE PEIICHUS U AeUCTBUSA, GOPMYIUPO-
BaThU OIICHUBATH PUCKH U MOCIEICTBUS, JOPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATDI

MeTanpeameTHbIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl yueOHOro Kypcea «I'eoMeTpusi» XxapakTepu3yIoTcsl OBIajie-
HUEM VHUBEPCAIbHLIMU NO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHIMU KOMMYHUKAMUBHBIMUOECUCEUSL-
MU U YHUBEPCATbHLIMU PEe2YIAMUBHBIMU OCLCMBUIMU.

1) Vuueepcanvhvie noznasamenvHule delicmaus obecneuusaiom Gopmuposanue 6a306vbiX KOSHU-
MUBHBIXNPOYECCO8, 00YYAIOWUXCA (0CBOEHIUEe Men0008 NO3HAHUSL OKPYHCAIOULe20 MUpa, NpumMeHeHue i10-
2UYECKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jlornyeckue aeiicTBHA:

—  BBISBJIITH U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKN MAaTEMAaTUIECKIX O0BEKTOB, MTOHSATHI,0THO-
HICHUI MEXY MOHATUSAMU; GOPMYIUPOBATH OMPEIeNICHUs TOHATU; YCTaHABIUBATh

CYIIECTBCHHBIN MPU3HAK KJIacCU(DUKAIINH, OCHOBAHUS /Il 000OIICHHSI U CPAaBHEHUS, KPUTEPUUTIPOBOIUMOTO
aHaIIn3a;

—  BOCIPUHUMATh, POPMYIHPOBATH U IPEOOPA30BHIBAThH CYXKICHUS: YTBEPIUTEIIbHbIC HOTPULIATEIbHEIE,
eIMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

—  BBIABJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOpEUHs B (DaKkTax, TaHHBIX,
HAOJIOICHUSX U YTBEPXKIACHUSX; TIPEIaraTh KPUTSPUH JIJISl BBISIBIICHUSI 3aKOHOMEPHOCTEH U IMPOTUBOPE-
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—  JIeNIaTh BBIBOBI C UCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX ¥ WHIYKTHBHBIX yMO3aKIIIOUCHUH,
YMO3aKJIIOUEHU TT0 aHaJIOTUH;

—  pa3bmpaTh I0KA3aTeIhCTBA MATEMATHYCCKHUX YTBEPKICHUH (IIPSAMBIC 1 OT MPOTUBHOTO), TPOBOAUTHCA-
MOCTOSITEJIbHO HECIIOKHBIE TOKA3aTeNbCTBA MaTeMaTHUYeCKUX ()aKTOB, BBICTPAUBATh apryMEHTAIIHIO, TIPU-
BOJIUTH MTPUMEPHI 1 KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS,

—  BbIOUpaTh cr1oco0 penieHus yueOHou 3aqaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIONPATh
HanOoJee MOAXOISIINI ¢ y4ETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarenbcKue 1eicTBUA:

—  WCHOJB30BaTh BOMPOCH! KaK MCCIIEA0BATEIHCKUH HHCTPYMEHT ITO3HAHUS, (DOPMYIIMPOBATH BOIIPOCHI,
dbukcupyromme npoTUBOpedre, MpodIeMy, CaMOCTOSTENILHO YCTaHABIMBATh HCKOMOE U IaHHOE,

(hOopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UITUIO, MHCHHE;

— MIPOBOJMTH MO CAMOCTOSITEILHO COCTaBICHHOMY TUJIaHY HECTIOKHBIM AKCIIEPUMEHT, HeOObIIoe

MCCIIEIOBAHHE TI0 YCTAHOBJIEHHUIO 0COOEHHOCTEH MaTeMaTHUECKOTO 00BEKTAa, 3aBUCIMOCTEN 00BEKTOBMEXTY
co00if; caMoCTOATENHHO (HOPMYITHPOBATH OOOOIIEHHS U BBHIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHOTO HAOIMIO-
JICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOTYICHHBIX PE3yJIbTaTOB, BEIBOJIOB HOOOOIICHHIA;

— TPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEINOI0KEHUS O ErOPa3BUTUU
B HOBBIX YCIIOBHSIX.

Padora ¢ nngopmanmeii:

—  BBISBJISTH HEJOCTATOYHOCTH U H30BITOYHOCTH WH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJIsl pEIICHHUSI3a1a-
qu;

—  BBIOHMpaTh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(DOPMAIIHIO Pa3THYHBIXBHJIOB H
dbopM TpeCTaBICHNUS;

—  BbIOUpaTh popMy MpencTaBiIeHUs HHPOPMAIMK U WLTIOCTPUPOBAThH pelIaeMble 3aaun CXeMaMu, 1na-
rpaMMaMu, HHOU TpaduKoi U MX KOMOUHAIIUSIMU;

—  OIICHHWBATh HAJIEKHOCTH HH(GOPMAIIUH TI0 KPUTEPHUSM, IPETIOKEHHBIM YUUTEIEM WIHCHOPMYTUPOBAH-
HBIM CaMOCTOSITENILHO.

2) YHuusepcanvhvie KOMMYyHUKamugHbwle Oeticmsusi 0o6ecneuusaom chopmuposaHHOCMb COYUATbHBIX
HABbIKO8 00Y4aAOUWUXCAL.
OO01menue:

—  BOCTIPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBHUSIMH U IIEJISIMUA OOIICHHUSI;ICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, aBATh MOSICHEHUS 110
XOJy pelIeHUs 3aa49i, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3ybTarT;

— B Xoje 00CYXICHHUS 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOW TeMbI, POOJIeMbI, peracMoii3aaaun,
BBICKA3bIBATh MJICH, HAIIETICHHBIC HA MOMCK PELICHHS; COMTOCTABIISTH CBOU CYXKICHHS C

CYKIIEHUSIMH PYTUX YYACTHUKOB JAMAIOra, OOHAPYKMBATh PAa3JINYMe U CXOJCTBO MO3HIINI; BKOPPEKTHON
dbopme popMyITUpPOBATh Pa3HOTIACHS, CBOU BO3PAKECHUS;

— MPEJCTABIATh PE3YIIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA;

CaMOCTOSITENTLHO BBIOMPATH (hOpPMAT BBICTYIUICHHUS C YUETOM 33]1a4 MPE3EHTAIIUN U OCOOCHHOCTEH Ay IUTOPHH.



CoTpyannuecTBo:

— TIOHMMATh M HUCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHANBUAYAIbHON paObOThI IPU PEILICHUUyUEeOHBIX
MaTeMaTHYECKUX 3a]1a4;

— TPUHUMATH LIeJb COBMECTHOM NESATENIbHOCTH, INITAHUPOBATh OPraHU3aIllMI0 COBMECTHOW paboThl, pacmpere-
JSTH BUIBI paboT, JOTOBapUBATHCS, OOCYXKAATh MPOIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX
b1 {01 (7

—  y4acTBOBAaTh B IPYMIIOBBIX (popmax paboThl (00CYykaeHus,, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI UAP.);

— BBITIOJTHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOM JICHCTBUS C JPYTUMH YWICHaMU KOMaH/Ibl;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIHMIA IPOAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM y4aCTHUKAMHU
B3aMMOJICHCTBHUSL.

3) Yuueepcanvuvie pecynsamusnsie oeiicmeus obecneyusarom GopmMuposanue CMvlCi08bIX YCMAHO-
B0K UIICUZHEHHBIX HABBIKOS TU4HOCU. CaMOOpTaHM3aIIHSL:

CaMOCTOSITENIFHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a/1a49H (MU €r0 YacTh), BRIOMPATh CIOCOOPEIICHHS ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapH-
aHTBI PEIICHHH ¢ Y4€TOM HOBOH HH(OpMAIIH.

CaMOKOHTPOJIBb:

— BJIAJIETh CIOCOOAaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3yibTara pe-
HICHUSIMATEeMaTUYECKOU 3a/1a4;

— IPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUH 3a/1a41, BHOCUTH KOPPEK-
TUBBI BACSITEILHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, HAWJCHHBIX OIIMOOK, BHISIBICHHBIX TPYIHO-
CTCH;

— OILICHUBATh COOTBETCTBUE Pe3yiIbTaTa JesTeIIbHOCTH MOCTABICHHOM 1IETTH U YCIOBUSIM, 00bsIC-
HSTH PUYUHBI JOCTHKCHHS WA HETOCTUIKECHUS 1IeTTN, HAaXOAUTh OIIMOKY, JaBaTh OIIEHKY MPHOOpe-
TEHHOMYOIIBITY.

NPEIMETHBIE PE3YJIBTATBI

OcBoenune yue6HOTro Kypca «I'eomeTpus» Ha ypoBHe 8 Ki1acca JOKHO 00ecleuynBaTh JOCTHKEHNE
CJICAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

— Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, OJIb30BATHCS MX CBOM-
CTBAMUIIPH PELICHUN T€OMETPUUYECKHX 3a/1a4.

—  IIpuMeHATH CBOMCTBA TOUKH MEpEeCceUeHUs] MeIUaH TPEyrojbHUKa (LIEHTpa Macc) B pe-
[ICHUU 3a/1a4.

— Brnazgers nonsTHEM cpeiHEl TUHUU TPEYroJdbHUKA U Tparenuu, IPUMEHSITh UX CBOWCTBA IIPH
peIIeHIH TEOMETPHUECKUX 3a71ad.

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

—  IlpuMeHATh NpU3HAKHU 1101001 TPEYTOJIbHUKOB B PEILICHUH T€OMETPUUECKUX 3ajiay.
—  Tlonb3oBatkcs Teopemoii [Tndaropa amst pemeHusi reOMeTPHYECKUX U MPAKTHUECKUX
3ajau.

—  CTpouTh MaTEMaTHYECKYIO MOJEIh B TPAKTUYECKHX 3a/1a4aX, CAMOCTOATEIBHO JIENaTh Yep-
TEX U HAXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

—  Bmagerp noHsATHSAMH CHHYCa, KOCHHYCA M TAHT€HCA OCTPOTO YTJIa MPSMOYTOJIEHOTO
TPEyroJIbHUKA.
—  Tlomb30BaThCs STUMH TOHSTHS MU JUTSI PEIICHHS IPAKTUIECKUX 3a/1aY.

—  Boruncasrs (pa3anyHbIME CIIOCOOaMU) TUIOIIAAb TPEYTOIbHUKA U TIONIAAM MHOTOYTOJIBHBIX

¢buryp(mnonb3ysichb, rae Heo0X0UMO, KAITbKYJIATOPOM).
—  IIpuMeHATh NoTydyeHHbIE YMEHHS B MPAKTUYECKUX 33Jauax.

— Brmagers MOHATHSAMYU BIHCAaHHOTO M IIEHTPAIILHOTO YTIIa, HCIIOIB30BATh TEOPEMBI O BITUCAH-
HBIXYTJIaX, YIJIaX MEXJy XOpAaMu (CEKYIIUMH) U YTJIe MEX/1y KacaTelIbHON U XOp0i Ipu pe-
IIEHUH TeOMETPUUECKUX 3aa4. BiaseTs NOHSITHEM OMKMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMe-
HSTh CBOWCTBA ONMUCAHHOTOYETHIPEXYTOJIbHUKA MTPU PELICHUH 33/1a4.

—  IlpumMeHATH MoJy4eHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTeMaTHUEeCKHe MOJIEIH JJIs 3a-
JaupeaabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM MTOJI00US U
TPUTOHOMETPHUH (TIOJB3YACH, A€ HEOOXOIUMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHue Koiu-Bo yacoB | [lara Bunsl gesrensHocTH Bungl, pop-| DnexkrpoHHbie
/o | pas3zieiioB U TEM BCe- [KOHT. | mpak MBI KOHTPOJIs|  00pa3oBaTeib-
IIPOrpaMMbl 0 g, pab. HBIE PECypChI
Pa3nes 1. YeTbIpéxyroJbHuKH
1.1.| [Tapamienorpamm, ero npu- |2 0 1 N300paxaTh U HAXOAUTh HAa YEPTEKAX YETBIPEXYTOJIbHUKU PAa3HbIX | Y CTHBIN IIpesenranus
3HAKU U CBOICTBA. BUJIOB U MX 27€MeHThl. DOpMyInpoBaTh ONPEAEICHUS: IApaIJIeNo- | Ommpoc; PazgaTounsbrit
rpamma, IpsAMOYTOJIbHHMKA, poM0a, KBaJpara, Tpaneuuu, paBHo00- | [IpakTuue- | MaTepuan
KO¥ TparenuH, MpsMOYroJIbHOM Tpareun. Jl0Ka3pIBaTh U UCIIONB30-| ckaspaboTa;
BaTh IIPY PEILICHUY 3a7a4 IPU3HAKU U CBOMCTBA: IapaJuIeIOrpaMma,
npsSMOYTOJIBHUKA, poMOa, KBajiparta, Tparnennu, paBHOOOKOH Tparie-
LI1H, IPSIMOYTOJIbHOM Tpamneru.
1.2.| YactHble cinydaun napauieno- | 2 0 1 DopMyIMpOBaTh ONPEAEIEHUS: TIapalIeIorpaMMa, IpsIMOyroJibHU- | [TuceMmen- [Ipesenranus
IrpaMMOB(NIPSIMOYTOJIbHUK, Ka, poM0a, KBajipaTa, Tparneluuy, paBHOOOKO! Tpaneuuu, npsamo- HBIM KOH- Paspgatounsrin
poMO, KBaJpaT), MXIPU3HAKH YroJIbHOM Tpareuuu. Jloka3plBaTh U UCIOJIb30BATh IIPU PELLIEHUH 3a-| TPOJIb; MaTepua
¥ CBOMCTBA. Jlad MPU3HAKK U CBOMCTBA: MTapajuieIorpaMMa, IIPsIMOYTOJIbHUKA, [IpakTrue-
pom0a, KBapara, Tpareiun, paBHOOOKOH Tparelyu, PsIMOyroiib- | CKasipaboTa;
HOU Tpaneuuu.
1.3.| Tpanerus. 2 0 1 @opMyJIUPOBATH ONPEACIICHUS: MAPAIIIETOTpaMMa, IPSIMOYTOJIbHU- | Y CTHBIN [Ipe3enTanus
Ka, pom0Oa, KBaJipara, Tpareuuy, paBHOOOKOI Tpamneuu, npsmo- OIpoc; Paspgatounsrit
yroJibHOM Tpanenuu. /loka3piBaTh U MCIOIB30BaTh IPU pellieHuu 3a- | [Ipaktuye- | MaTrepuan
Jlad MPU3HAKK U CBOMCTBA: NapajulesorpaMmma, ckasipaboTa;
psIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpaneluu, paBHOOOKOI Tpare-
LI1H, IPSIMOYTOJIBHOM Tpaneluy;
1.4.| PaBHOOepeHHas U IpsiMO- | 2 0 1 @opMyIHpPOBATh ONPENEICHU: TApaUIeIOrpaMMa, TPAMOYToJIbHU- | [TnceMen- [Ipesentanus
YroJibHast TpaneuuH. Ka, poM0a, KBajipaTa, Tparneuuu, paBHOOOKOH Tparenuu, npsmo- HBII KOH- Pazgatounsrit
YroJIbHOM Tpanenuu. /loka3piBaTh U NCIOIB30BaTh IIPU PELLICHUU 3a- | TPOJIb; MaTepuan
Jlad MPU3HAKK U CBOMCTBA: MapajuieorpaMmma, [IpakTrue-
HpsIMOYTOJIbHUKA, pOMOa, KBajipara, Tpareinu, paBHOOOKO# Tpare- | CKasgpaboTa;
LIUH, IPSIMOYTOJILHOM Tpanenuy;
1.5.| YaBoeHue MearaHbL. 2 0 1 [IpuMmeHnsaTh METOA yIBOEHUS MEAUAHbl TpeyrojbHHKa. Mcmoib- VcTHEII [Ipe3enTanms
30BaTh LU(PPOBBIE PECYpPCHl IS UCCIEAOBAaHUS CBOMCTB M3ydae- | ONpPOC; Pazgarounsiit
MBIX QUTYD; [IpakTnue- | maTepuan
3HAKOMUTHCA C UICTOPHEN Pa3BUTHS T€OMETPHH; cKkas
pabora;




1.6.| LlenTpanbpHast CHMMETpPUS 2 1 0 Hcnonb3oBath U poBBIE pecypChl TSl HCCIISIOBAHUS CBOMCTB Kontponbnas| [Ipezentanns
U3y4aeMbIX QUryp; pabora;
3HAKOMUTHCS C HCTOPUEHN pa3BUTHSI TEOMETPUH;
HTtoro no pazaeny 12
Pazgen 2. Teopema @ajieca u TeopeMa 0 NPONOPUHOHAJIbHBIX 0TPe3KAaX, 1000HbIe TPEYIroJbHUKH
2.1.| Teopema ®aneca u Teope- | 2 0 1 IIpoBOAUTE MOCTPOEHHUS € TOMOILBIO HUPKYJISA U IMHEUKHU C UCIIOJIb- | Y CTHBIN IIpesenranus
Ma O IPONOPLMOHAIBHBIX 30BaHue TeopeMbl Dasieca U TEOPEMBI O IPONOPLUOHAIBHBIX OTPE3- | OIPOC; Pa3narounslii
OTpE3Kax. KaX, CTPOUTHYETBEPTHINA IIPOINIOPLUUOHAIBHBINA OTPE30K; [Ipaktue- | Marepuan
3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS T€OMETPUH; ckasipaboTa;
2.2.| Cpenusisi TMHUAS TPEYroib- | 2 0 1 [TprMeHsITh MoJIydeHHbIE 3HAHUSI ITPU PEILIEHUUT€OMETPU- YcTHbil [Ipe3enTanus
HUKA. YECKUX U MPAaKTUYECKUX 3a/1a4; OIIpoC;
2.3.| Tpaneuwusi, e€ cpennss nu- | 2 0 1 ITpyMeHATH NOJIy4EeHHbIE 3HAHUSI ITPU PELLIEHUU T€OMETPU- [Ipaktnue- | Ilpesenranns
HUSL. YEeCKUX U MPAaKTUYECKUX 3a/1a4; ckasipaboTa;
2.4.| [IponopuuoHanpHbie oT- | 1 0 0.5 IIpoBOANUTH MOCTPOEHHUSI C TOMOILBIO HUPKYJIS U IMHEUKHU C UCIOJIb- | Y CTHBIN [Ipesenranus
PE3KH, IOCTPOCHUEYETBED- 30BaHMe TeopeMbl Dajeca U TEOPEMBI O IPOIOPLUOHAIBHBIX OTPE3- | OIIPOC; PaspgaTounsiin
TOT'0 NPONOPLHOHAIBHOTO KaX, CTPOUTHYETBEPTHIN IPOIOPLUOHAIBHBIN OTPE30K; [IpakTnue- | matepuan
oTpe3Ka. ckaspabora;
2.5.| CpoiicTBa neHTpa macc B |1 0 0.5 ITpoBOAMTH OKA3aTENbCTBO TOTO, YTO MENAHBI TpeyroiapHuka ne- | [Ipakruue- | [IpesenTtanus
TPEYrOJIbHUKE. PECEKAIOTCS B OTHOM TOYKE, U HAXOAUThCBA3b C IEHTPOM Macc, cKast
HAXOIUTH OTHOIIEHHUE, B KOTOPOM MEJMAHBI JeJIATCS TOUKOH uX me- | PaboTa;
pecedecHus;
2.6.| Ilogo6HbIe TpeyroapHuky. |1 0 0.5 Pemate 3a1aun Ha M0100HBIE TPEYTOJIBHUKH C VYcrHbII [Ipesenranus
IIOMOILBIO CAMOCTOATEIBHOIO ITOCTPOEHUS YEPTEKEU HHAXOXKIEe- OIIpoc;
HUS 110/100HBIX TPEYTOJIbHUKOB,;
2.7.| Tpu nmpu3Haka nogo0us 3 0 2 [IpoBOINTH TOKA3aTENBCTBA C UCIIOIB30BAHUEM IIPU3HAKOB I1OJ0- [Ipaktnue- | [Ipezentanus
TPEYTOJIbHUKOB. oust; Jloka3pIiBaTh TpU MPU3HAKANIOA00MS TPEYTOJbHUKOB; ckaspabora; | Pazgatounsiit
[TpuMeHsITh MoJlydeHHbIE 3HAHUSI [TPH PEIIEHUUTEOMETPUUECKUX U MaTepuan
IIPAKTUYECKUX 3a7ay;
2.8.| Ilpaktuueckoe mpumeHe- | 3 1 1 [IpuMeHATh MoMy4YeHHbIe 3HaHUA IpHU pemieHuureomerpudeckux 1 | Konrponsnas| [Ipesenramnus
HUe MPAKTUYECKUX 3ajiay; pabora;
Uroro no pazpeny: 15

Pasnen 3. Teopema Iludaropa u Hayana TpuroHoMeTpuun




3.1.| Teopema ITudaropa, eé 2 0 1 JoxassiBath Teopemy [ludaropa, ucrnonb3oBaTheé B IpaK- VYcerHbii [IpesenTanus
A0Ka3aTCJIbCTBO UIIPHU- THYCCKHX BBIYUCIICHUSX, OIIpOC
MEHCHHC. 3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS T€OMETPUH;

3.2.| O6patnas Teopema [Iuda- |2 0 1 [[puMeHATH MOTyYEHHbIE 3HAHUS U YMEHUS NIPU pelieHuunpakTiuie- | [TncemeHHsli| Pa3gaTounsrit
ropa. CKHUX 3a/1a4; KOHTPOJIb, | MaTepua

3.3.| OnpeiesieHre TPUTrOHO- 2 0 1 dopMyIHpOBaTH ONPEICIECHUS TPUTOHOMETPUIECKUX PYHKITUI VYcerHbii [Ipe3enranus
METpUUYECKUX PYHKINH OCTPOTO yria, MPOBEPSATh UX KOPPEKTHOCTD; ompoc; Ilpak-| PaznaTounsrit
OCTpPOTO yrja, TPUTOHO- BBIBOIUTH TPUTOHOMETPUYECKHE COOTHOIICHHS BIPSIMOYTOJIbHOM | THUECKasipa- | MaTepuall
METPUYECKHUE COOTHOIIIE- oora;
HUS BIPSMOYTOJILHOM Tpe-
YrOJIbHUKE.

3.4.| OcHoBHOE TpUTOHOMETPH- | 1 0 0.5 Hcnonb30BaTh GOpMyIIbl IPUBEIEHHUS 1 OCHOBHOE TPUTOHO- YcTHbil [Ipe3enTanus
4eCcKOe TOXKIAECTBO. METPUYECKOE TOXKIECTBO JJISl HAX0XKICHHSI COOTHOIICHU I OIIpOC;

€K1y TPUTOHOMETPHUYECKIUMHU
VHKITUSMU Pa3IMIHBIX OCTPBIX YIJIOB;

3.5.| CooTHOIICHHS MEKIY CTO- | 3 1 1 HccnenoBaTh COOTHOLICHUST MEKIAY CTOPOHAMU B TIPSIMO- Kontponsnas [Ipezenranus
POHAMHU BIPSIMOYTOJIHBIX YTOJIBHBIX TPEYrojbHUKaxX ¢ yriaamu B 45° u 45°; 30° u 60°; pabota Pa3znarounsrit
TpPEYroJbHUKAX C YTIaMu B MaTepuan
45° u 45°; 30° u 60°

Wroro mo pazneny: 10
Pa3nen 4. [lnomans. Haxoxknenue mjiomajieii TpeyroJibHUKOB U MHOTOYToJibHBIX ¢uryp. Ilnomaau nogo0HbIX Gpuryp

4.1.| ITonsitie 06 ob1elt Teopun| 1 0 0.5 OgnajeBaTh NEPBUYHBIMU NPEJICTaBICHUSMH 00 0011el Teopuu YcTHbIl [IpesenTanus

TUTOIIAIH. Iomanyu (Mepsl), GopMyIHpPOBATh CBOMCTBA MJIOIIAAHN, BBIICHATH UX| OTPOC;
HaTJISIIHBIA CMBICIT,

4.2. @opMyasl Ui 10N 2 0 1 BoeiBoauTh (hopmyIibl miomaay napauienorpaMma, Tpeyroibarka, | [lpaktuue- | Pazgatounsrit
TPEyroJIbHUKA, TApaIeNIo- Tparnenuu u3 GopMyJIbl TUIOMAAN TPSIMOYTOJIbHIKA (KBaIpaTa); ckaspabora; | Marepual
rpaMMa

4.3.| OtHomienue iomaei Tpey 1 0 0.5 BoeiBoauTh (hopmyIibl miiomaay napamienorpaMma, peyroibarka, | [lpaktuue- | Pazgarounsrit

YTOJILHUKOB Tpanenuu u3 (GopMyIibl TUIOIAAN MPSIMOYTOJIBHUKA (KBapaTa); ckasipabora; | MaTtepua
4.4.| Beruucnenue mwiomanei | 1 0 0.5 BBIYHCIATE TUTOIIAIU Pa3TUIHBIX MHOTOYTOJIBHBIX (PHUTYD; YcTHBIT [Ipe3enTanus
CIIOKHBIX (purypuepes pas- OIIpOC;

OneHye Ha YacTH U JI0-

CTpOCHHE




4.5.| [Tnomaau ¢puryp Ha kiet- |1 0 0.5 Haxonuts miomanu guryp, n3o0pax&HHbIX HakiaeTyatoii Oymare, | Ilpakrtuue- | PazmaTtounsrit
qaroi Oymare. WCIOJIb30BaTh Pa30MEeHNE Ha YaCTH U JOCTPOCHUE; ckaspabora; | MaTepHua
4.6.| Ilmomaan mogo0HBIX Quryyp 2 0 1 HaxomuTs miomaay mogo0HbIX Guryp; YcrHbIi [Ipe3entanus
oIpoc
4.7.| Beruucienue iomaaei. | 2 0 1 BriBomuTh (hopMyIibl mITOaan BEITYKIOTO YeThIpEXyroibHUKA Yeped [IpakTtude- | PazmaTtounsiii
JMAroHAIIM U YTOJIMEXAY HUMU; ckasipaboTa; | MaTepua
4.8.| 3agauu c MPaKTUIECKUM 1 0 0.5 Pemate 3amaun Ha mII0MIAb C MPAKTUYECKUM COACPKAHUEM; YcTHBIN [Ipesenranus
COJIEp’KaHUEM. onpoc
4.9.| Pemenue 3a1a4 ¢ moMoIIbK 3 1 1 Paz0upats npuMeps! UCTIONIb30BaHUs BerioMorarenbHoi omaau | Konrponsnas| [Ipesenranus
METO0/IaBCIIOMOTaTeIbHON JUISL peIlieHUs] TEOMETPUYECKUX 3a/1ay; pabora;
TJI0ILAU
Hroro no pazgeny: 14
Pa3nes 5. Yrubl B okpykHocTH. BnicaHHble ¥ onMcaHHbIe YeThbIpexyroibHUKN. KacaTejbHble kK OKpY:KHOCTH. Kacanue okpykHOCTH.
5.1.| BoucaHHbIe U IEHTPAIb- | 2 0 1 @opMyIHpOBATH OCHOBHBIE OINPEAEIICHUS], CBI3aHHbBIE C YTIaMU B YcrHbii [Ipe3enTanus
HBIE YTJIbI, YTOJl MEXAY Ka- Kpyre (BIHCAHHBIN Yo, HeHTpadbHbIN yromn); HaxonuTes Bnucan- onpoc; [Ipak-| Paznarounsiii
CaTeNbHOM U XOP/IOH. HBIC YIJIbI, OIIMPAIOLIMEC HA OJHY AYTY, BBIYUCIIATH YITIBI C IOMO- | THYECKaspa- | Marepuan
IIBI0 TEOPEMBI O 6oTa;
5.2.| Yruel Mexay xopaamMu u - | 2 0 1 HaxonuTth BOucaHHBIE YIIIbI, ONUPAIOIINECS HA OJHYAYTY, BbI- [Tucemennsiif| [Ipezentanus
CEKYLIUMHU. YUCJISITh YIJIbl C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX, TEO- KOHTpoNb;, | PazmaTounsii
PEMBI O BIIUCAHHOM YE€ThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTpaJIb- [IpakTuue- | matepuan
HOM YTJI€; ckaspabora;
5.3.| Briucannbie U OMKMCaHHBIE | 2 0 1 HaxoauTe BnucaHHbIE YIJIbI, OMUPAIOIIMECS HA OJTHY IYTY, BbI- YcTHbIi [Ipe3enTanms
YEeTBIPEXYTOJIbHUKHU, UX YHCJIATD YIJIBI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX yTJIaX, TEO- onpoc; [Ipak-| Pazgarounsiii
MIPU3HAKU U CBONCTBA. pPEMBI O BIIUCAHHOM TUYecKas pa- | MaTepual
YEeTBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIHLHOM YTJIE; 6orta;
5.4.| TlpuMeHeHre 3THX CBOUCTB| 2 0 1 HccnenoBaTh, B TOM YUCIIE C IOMOIIbIO IHU(POBBIX PECYPCOB, [Tncemennslii| [1pesenranns
IIPU pELIEHUNTEOMETpUYE- BIIMCAHHBIE U ONHCAHHBIE KOHTpoJb, | PazgaTounsiit
CKHUX 3a/1a4. YEeTHIPEXYTOJIbHUKHU, BEIBOJUTH UX CBOMCTBA UIIPU3HAKHY; Marepuan
5.5.| BzaumHoe pacrnonoxxenue | 2 0 1 Hcnonp30BaTh 3TH CBOMCTBA U MPU3HAKHU IIPU PELLICHUN3a/1ay; YcTHBIN [Ipe3enTanms
JIBYX OKPY’KHOCTEH. OIIpocC
5.6.| Kacanue okpyXHOCTEH. 3 1 1 Hcnonbs30BaTh 3TH CBOMCTBA U PU3HAKU ITPU PELICHUN3a/1a4; KonTponsnas IIpe3enranns
pabora;
Wroro no pazueny: 13

Pasnen 6. [loBTopenue, 060011eHNe 3HAHUIA.




6.1.| IToBTOpCeHME OCHOBHBIX MOHATHI U 4 2 Pemate 3a1aun Ha MOBTOpPEHUE, UIUTIOCTPUPY- | Y CTHBII [Ipe3enra-
METOJIOBKYPCOB 7 U 8 KJ1accoB, IOLIHE CBA3MMEKIY Pa3IMUHBIMU YaCTSAMM Kyp- | OIIpoC s
000011IeHNEe 3HAHNN. ca;
Uroro no pazueny: 4
OBIIEE KOJIMYECTBO YACOB I10 68 31




ITOYPOYHOE IINTAHUPOBAHUE

Ne aara Tema ypoka
n/m IIaH ‘ dakr
YeTpIpéxyroabHuKku — 12 yacoB
1. [Tapannenorpamm, ero Npu3HaKku
2. [Tapannenorpamm, ero cBoMcTBa
3. [IpstmoyronbHUK, poMO, KBaapaT, UXTPU3HAKU
4. [TpstmoyronbHUK, poMO, KBaapaT, UXCBOMCTBA.
5. Tpanerus
6. Pemenue 3anau no teme «Tpanenus»
7. PaBHOOepeHHas Tpanenus
8. [IpsimoyronbHast Tpaneuus
0. VY nBoeHHE MeqUaHbl
10. [IpumeHneHue y1BOCHUS MeIUaHBI
11. LlenTpanpHas CUMMETPHS
12. Konmponvnaa pavoma Ne 1 no meme «Hemuwipexyzonvrnuxuy
Teopema Pasieca u TeopeMa 0 NIPONOPIHOHAJIbHBIX 0TPE3KAaX, NOA00HbIE TPEYI0JbHUKH — 15 yacoB
13. Teopema ®aneca u Teopema 0 IPONOPLHUOHAIBHBIX OTPE3KaX.
14. Teopema ®aneca u TeopemMa 0 IPONOPIUOHATBEHBIX OTPE3KaX.
15. CpenHsist TMHUS TPEYroJIbHUKA
16. 3amaun 1o teme «CpenHsis IMHUS TPEYTOJIbHUKA
17. Tpaneuus, €€ cpeiHsIs TUHUA
18. 3anaun o Teme «CpeHss JTUHHS TPATSIHI.
19. [IpornopiiroHalbHbIE OTPE3KHU, TOCTPOCHHUE YETBEPTOTO MPONOPLMOHAIBHO-
IO OTpe3Ka
20. CBolicTBa IIEHTpa Macc B TPEYrOJIbHUKE
21. ITo100HBIE TPEYTOIBHUKH
22. [lepBsiii mpU3HAK MO100UATPEYTOIBHUKOB
23. Bropoii npu3Hak nmoo0us TpeyroibHUKOB
24. Tpernii npu3HaK M0100MS TPEYTOJIbHUKOB
25. Pemenue 3amau mo reme «Ilogo0HbBIE TPEYTOIBHUKIY
26. IToBTropenue no teme «l1oJ0OHBIE TPEYTOIBHUKI
27. Konmponvnas paboma Ne 2 no meme «lloooonvie mpeyzonbHuxku
Teopema Iludaropa u Hayajaa rpuronomerpuu — 10 yacon
28. Teopema ITudaropa, e€ noka3zaTeabCTBO
29. Teopema [Iudaropa, e€ npumenenue.
30. OobparHnas Teopema [Iudaropa.
31. Pemenue 3aau ¢ ucnonb3oBanueM Teopemsl Ilugaropa.
32. OmnpeneneHne TPUTOHOMETPUUECKUX PYHKIIMIA OCTPOTo yria
33. TpuronomeTpruyeckue COOTHOIIEHUS BIPSIMOYTOJIbHOM TPEYrOJIbHUKE.
34. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO
35. CoOTHOIIEHUS MEXTy CTOPOHAMH B TIPSIMOYTOJIBHBIX TPEYTOIbHUKAX
¢ yriaamu B 45°u 45°
36. COOTHOINICHUS MEXTY CTOPOHAMU BIPSIMOYTOJIBHBIX TPEYTOJILHUKAX C
yriaamu B 30° u 60°
37. Konumponvnas paooma Ne 3 no meme «Teopema Ilughazopay
Iimomans. Haxoxaenne niomiaaeii TpeyroJbHUKOB 1 MHOTOYTroJbHbIX (puryp. Iliiomaau mogo0HbIX
¢uryp — 14 yacon
38. [TonsTre mnomanu GuUryps
39. [Tnomans TpeyroipHUKa




40. [Inomanp napanienorpamma

41. OTHoleHNe MI0MAAeH TPEYroIbHUKOB

42. Brruucnenue miomaaei cinoxxHbix GUryp yepes pa3OueHre Ha YacTH 1

JIOCTPOCHHUE

43. [Tnomanu duryp Ha kiaeTyaToibymare

44, ITnomaau nomoOHBIX GUryp

45, Boruncnenue miomazei mogooHsIx gpuryp

46. [IpakTryeckue 3a7auu Ha BEIYUCICHHE TUIOIIAACH

47. [IpakTuueckue 3a1a4i Ha BBIYMCIICHUE TIOMIAACH

48. 3amaun ¢ IPaKTHUYECKUM COJIEP>KaHUEM.

49. Pewrenne 3a1a4d ¢ TOMOIIBIOMETO1a BCIIOMOTaTEIIbHOM TIOMATN

50. Pemenue 3a1a4 ¢ mOMOIIbIO METOAABCIIOMOTaTeNIbHOM IIOIIAAH

ol. Konmponvnaa pavoma Ne 4 no meme «llnowaou gpuzyp»

92. Brnucannble U IeHTpaIbHbIE YIIIbI

53. VYrois Mexay KacaTelIbHON U XOpIoH

54, VYTIIbI MeXKTY XOPJIaMHU B CEKYIIIHMH

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

56. BriricaHHbIE 1 ONHCAaHHBIC YETHIPEX YTOJIBHUKH

o7. CBolicTBa BIIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOJIbHUKOB

58. [IpumeHeHne dTUX CBOICTB MPU PEUICHUH T€OMETPUUYECKUX 3a/1a4

59. [IpumMeHeHne ATUX CBOMCTB MPH PEIICHUH T€OMETPUUYECKHX 3a/1a4.

60. B3aumHoe pacnosnoxeHue IBYyX OKpYKHOCTEH

61. 3amaun Ha B3aMMHOE PACIIONIOKEHUE JIBYX OKPY>KHOCTEH

62. Kacanue okpyxHOCTEH

63. Pemenue 3a1a4 Ha KacaHue OKPYKHOCTEHN

64. Konmponsnaa paboma Ne 5 no meme «Y2nol u okpysyucnocmuy
IHoBTOpEeHue, 00001eHNe 3HAHMIT — 4 yaca

65. YeThIpEXyroIbHUKI

66. ITooGHBIE TPEYTONBHUKH

67. Teopema I[Tudaropa

68. [Mnomanu duryp

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Mep3snsax A.T'., [Tononckuii B.b., Skup M.C.; nox penaxuueii [logonsckoro B.E., 'eomerpus 8 kiacc,
OOu1ecTBO ¢ orpaHn4YeHHON 0TBeTCTBEeHHOCThIO "M3narenbckuit ieHTp BEHTAHA-I'PA®"; AkunonepHoe
obmmectBo "N3narensctBo [Ipocsemenue";

BBenure cBoil BapuaHT:
METOAUYECKHUE MATEPHUAJIbBI 1JIS1 YUUTEJIA

I'eomerpust: 8 kiacc: yueOHHUK Ui yJanuxcs oomeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepamsixk, B.Bb.I1o-
nouckuit, M.C. Skup. — M. : Benrana-I'pag

I'eomeTpus: 8 knace: quAAKTHYECKUE MaTepUaibl: COOPHUK 3a7jad U KOHTPOJIbHBIX padoT / A.I'. Mep3isk,
B.b. Ilononckwuii, M.C. Sxup. — M. : Benrana-I'pad

I'eomerpus: 8 kmacc: paboune tetpanu Nel,2/ A.I'. Mepsnsik, B.b. [Tononckuit, M.C. Sxkup. — M.
:Benrana-I'pag

I'eomerpus: 8 kmacc: meroauueckoe mocooue/E.B. bymko, A.I'. Mep3nsk, B.b. [Tonouckwuii, M.C. Axup. —
M. : Bentana-I"pa¢

HUDPOBBIE OBPA30BATEJIBHBIE 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.rMATEPUA
JIBHO-TEXHUYECKOE
OBECIIEYEHUE OBbPA-
30BATEJIBHOTI O ITPO-
HECCAYYEBHOE OBO-
PYOBAHUE

MynbTUMEAUMINHBIN KOMIIBIOTEP C IPOEKTOPOM U KOJIOHKAMU
OBOPYJOBAHMUE Ui ITPOBEJAEHUSA JIABOPATOPHBIX U IIPAKTUYECKUX PABOT

PMY - paboyee mecTo ydeHUKa

PaznaTounsrit MmaTepuan



