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HHOACHUTEJBbHAA 3AIIUCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOT'O KYPCA «I'EOMETPUS»

Pabouast nmporpamMma mo yueOHomy Kypey "T'eomerpus” mis oOydaronuxcst 7-9 kiaaccoB
pa3paborana Ha ocHoBe denepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTENBHOIO CTaHAAPTA
OCHOBHOrO o0mero oOpa3oBaHuss € Y4Y4€TOM COBPEMEHHBIX MMPOBBIX TpeOOBaHMIA,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHHIO, a TakXke TpaJuluil pOCCHICKOro
oOpa3oBaHus, KOTOpble  OOECIEYMBAIOT  OBJIQJAECHUE  KIIOYEBBIMH  KOMIETEHUUSIMH,
COCTABIJIIIOIIMMH OCHOBY JUIi HENPEPHIBHOTO OOpa30BaHMA M CAMOPA3BUTHS, a TaKkke
LIEJIOCTHOCTh OOIEKYJITYPHOI'O, JMYHOCTHOI'O M MO3HABATEIBHOIO pa3BUTHs oOyuaromuxcs. B
IporpaMMe yuTeHbl e U nojoxeHus KoHuenuuy pa3Butus MaTeMaTHYeCKOro o0Opa3oBaHusl B
Poccuiickoit deneparumu.

B omoxy mmdpoBoii TpaHchopmamuu BceX cdep UEIOBEUECKOW JIEATEIIbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4ecKOMH
MOJArOTOBKU. YK€ B IIIKOJIE MaTeMaTHKa CIYXHUT OIMOPHBIM MPEAMETOM Ul U3YUYEHUS CMEXKHBIX
JUCLMIUIMH, a TIOCJie IIKOJbl peaJbHOH HEOOXOJUMOCTbIO CTAaHOBUTCS HENPEPHIBHOE
oOpa3oBaHue, 4TO TpeOyeT MOJHOICHHON 0a30BOi 00IIEe00pa30BaTEIHLHON TMOATOTOBKH, B TOM
quCciIe U MaTeMaTHYeCKOM. DTO 00YCIIOBIEHO TeM, YTO B HAIlM JAHU PACTET YUCIO MpOodeccuid,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTWKH: W B cepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJOTMYECKUX O0JIACTSIX, M JAake B IyMaHHUTapHbIX cepax. Takum obpazom,
Kpyr IIKOJbHMKOB, JJsi KOTOPbIX MAaT€MaTHKa MOXET CTaTb 3HAYUMMbIM IPEAMETOM,
pacimpsercs.

[IpakTHueckasi HOJE€3HOCTh MAaTEMATUKKU O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(byHIaMeHTaJIbHble CTPYKTYpbI HAIIEro MHUpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJIWYECTBEHHBIE
OTHOWIEHHSI OT MPOCTEUIINX, YCBAaUBAEMBbIX B HEMOCPEICTBEHHOM OIbITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOAMMBIX JJs Pa3BUTUS HAyUHBIX M MPUKIAAHBIX Haed. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHUW 3aTPYyAHEHO MOHMMAaHWE MPUHIUIIOB YCTPOWCTBA M HUCHOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEPIpeTalus pPa3HOOOpPa3HOW  COLMANBHOM,
HKOHOMUYECKOM, MOIUTUYECKON MH(popMaluu, Manodp(eKTUBHA OBCEIHEBHAS MpaKTUYeCKas
JEeATENbHOCTh. KakqoMy YeIOBEeKy B CBOEH JKM3HM IPUXOAWUTCSA BBINOIHATH pacd€Thl U
COCTaBJISITh AITOPUTMBbI, HAXOJIUTh U MPUMEHITH (OPMYJIbI, BIAJETh MPAKTUUECKUMU NPUEMaMU
TreOMETPUYECKUX M3MEPEHMH W MOCTPOCHHM, YMTaTh MH(OPMAIUIO, NMPEACTaBICHHYIO B BHJIE
TabJML, JAWarpaMM U TpapuKoOB, >XKUTh B YCIOBHUSX HEONPEAECNEHHOCTY U TIOHHUMATh
BEPOSTHOCTHBII XapakTep CIIydaifHbIX COOBITHH.

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
oOmiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUI CTUIIb MBIIIJICHUS, TPOSIBIISIFOIIUNCS
B ONPE/EIIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpouecce n3yueHns MaTeMaTUKU B apceHall IPUEMOB
Y METOJIOB MBIIIJIEHUS YeJIOBEeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKLUSA U AETyKIuS,
0o0o0mIeHne W KOHKPETH3allMsi, aHalu3 M CHHTEe3, Kiaccu(uKalmus W cucTeMaTH3alus,
abctparupoBanre M aHajorusi. OOBEKTHl MaTEeMAaTUYECKUX YMO3aKIIOUEHHH, MpaBuia HX
KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX ITOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHsT (HOpMyIHpOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYKIEHHUS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOe MbIlUIeHHe. Bemymias ponb NpHHAIIEKUT MaTeMaTHKe M B (opMUpOBaHHH
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS! 1 BOCIIUTAHUM YMEHUI eHCTBOBATh MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mpouecce pemeHus
3ajjad - OCHOBOM Yy4eOHON JesATeNbHOCTH Ha ypOKaxX MaTeMaTHKH - DPa3BUBAIOTCS TaKXKe
TBOpYECKasl U PUKIJIAHAS] CTOPOHBI MBIIIJICHUS.



OOyuenue MaTemMaTHKe JOaéT BO3MOXKHOCTb pa3BUBATh Yy OOYYalOIIUXCS TOYHYIO,
palroHaTIbHYIO0 U MH(POPMATUBHYIO peub, YMEHHE OTOMpaTh Hanbojee MOIXOAAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpapuuecKue CpeAcTBa Ui BBIPAKEHUS CYXICHUM M HarJIAIHOTO HX
npezacraBieHus. Heo0XoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBaHHUU
ABIIIETCS O0Illee 3HAKOMCTBO C METOJIaMU IIO3HAaHUS JIEUCTBUTEIBHOCTH, MpPEJICTaBICHUE O
IpeIMeTe M MEeToJax MAaTeMaTHKU, UX OTJIMYUMH OT METOJOB JAPYTUX ECTECTBEHHBIX U
TYMaHUTapHbIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUs MaTeMaTHKU JUIsl PELICHUS HAy4YHBIX U
OPUKIAAHBIX 3amad. TakuM oOpa3oM, maremaruyeckoe oOpa3oBaHHE BHOCHT CBOM BKJIAJ B
dbopMupoBaHue oOmIeld KyJIbTyphl 4enoBeka. V3ydeHne MaTeMaTUKH TaKXe CIOCOOCTBYET
ACTETUYECKOMY BOCHUTAHHUIO YEJIOBEKA, IIOHMMAHUIO KPACOTHl U HU3SILECTBA MAaTEMaTHYECKUX
paccyXJIeHUN, BOCIIPUATHIO T€OMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHUH.

HEJA N3YYEHUS YYEBHOI'O KYPCA «'EOMETPUS»

Crnenys mpeicTaBieHHOM paboueil mporpamme, Ha ypOKax TE€OMETPHH OO0ydYaromuiics
YUUTCSI TPOBOJTUTH JOKA3aTEeNIbHBIC PACCYXKICHHs, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHS,
JIOKa3bIBaTh WCTHHHBIC YTBEPXKACHHS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, HPOBOAUTH
paccyXIeHHs OT IIPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
YTBEPXK/IEHHs. YUEHHK, OBJIAJAEBUIMH HCKYCCTBOM pacCyXJaTh, OyJeT NPUMEHSATb €ro U B
OKPY’KAIOIIEH KU3HU.

Bropoii 1ienpr0 u3y4eHus FTeOMETPUH SIBIISETCS HCIOIb30BaHKE €€ KaK HHCTPYMEHTA IPU
pelIeHNH KaK MaTeMaTHYeCKHX, TaK M TPAKTHUYECKUX 33134, BCTPEUAIOUIMXCS B PEATbHOM
KHU3HU. OKOHUMBUIMHA KypC TI'€OMETPUM LIKOJbHHMK JIOJDKEH OBITh B COCTOSHUM OIPEAEIUTH
TE€OMETPUYECKYIO (PUTYpy, ONHUCATh CIOBAaMH JAHHBIH 4epTE&X WIM PHUCYHOK, HAWTH TUIOMIA/b
3€MENIbHOTO y4YacTKa, pacCYuTaTb HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOens WiIH
TpeOyeMbIe pa3Mephl Trapaka Uil aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIHTEIbHAS
JUHUS B M3YYEHHHM TE€OMETpHM B IKosie. J[aHHAs mpakThdeckas JHHUS SBIIETCS HE MEHee
Ba)XHOMH, 4yeM rniepBast. st 7Toro HeoOX0[MMO TOJOUPATh 33Ja9i MPAKTUIECKOTO XapaKTepa s
paccMaTpUBaeMbIX TEM, YUUTh JETeH CTPOUTh MAaTEMAaTUYECKHE MOJIENU PealIbHBIX JKU3HEHHBIX
CUTYyallWif, TPOBOJIUTH BBIUYMCICHUS M OIEHHWBATH aJCKBATHOCTH MOJIYYCHHOTO pe3yJbTara.
KpaiiHe BaxxHO MOMYEPKUBATH CBS3U TEOMETPUU C JAPYTUMH IpeAMeTaMH, MOTHBHPOBATh
UCTIOJIB30BaTh  ONPEACICHUS TeOMETpUYEeCKHX (Uryp ¥ TOHATHH, JIEMOHCTPHUPOBATH
pUMEHEHHE TOJIyUYeHHBIX YMEHHH B (DU3MKE M TeXHHMKe. DTH CBSI3U Hauboisiee SpKO BUJIHBI B
temax «Bekrops, «TpuroHomerpuueckue COOTHOMIEHU, «MeTox koopanHat» U «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE
CornacHo yuebHOMY TUTaHy B 7-9 Kitaccax Ha y4eOHBIH Kype «['eomeTpusd» oTBoAUTCS 2
y4eOHBIX Haca B HeJIet0, Bcero 68 yueOHBIX YacOB B yUeOHOM TOy.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS»

7 knace

Havansaele nonstus reoMerpuu. Todka, mpsmasi, OTpPE3OK, Jiyd. Yroia. Buasl yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrima.  JlomaHas, MHOIOYTOJIbHUK.
[TapayueabHOCTB U MEPIIEHIUKYJIIPHOCTD IPSIMBIX.

Cummetpuunbie  Qurypsl. OCHOBHBIE CBOWCTBa oOceBoM cuMMeTpuu. [Ipumepst
CUMMETPHUU B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHsI C IOMOIIBK LMPKYJd M JUHEHKH. TpeyronpHuk. BeicoTa,
MenuaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOepeHHBIE M PABHOCTOPOHHMI TpeyrosbHUKH. CBoWCTBa M MPHU3HAKU
paBHOOEPEHHOTO TpeyrojabHuKa. [IpU3Haku paBeHCTBa TPEYTOJIbHUKOB.

CgolicTBa M MPU3HAKKM NapajuIebHBIX NpAMbIX. CymMMa yIJIOB TpeyroiabHUKa. BHenHue
YIJIBI TPEYTOJIbHUKA.



[IpssmoyronbHbIA TpeyronbHUK. CBOWCTBO MEIHMAaHbI MPSAMOYTOJIBHOTO TPEYroJIbHUKA,
MpPOBEACHHOW K TrunoTreHy3e. [Ipu3Haku paBeHCTBAa MPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsaMoyroibHBIN TPEYTOIBLHUK C yTiIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yTriie U 0OoJIbLICH CTOpOHE TpeyroiabHUKA. [leprneHauKyisap 1 HaKJIOHHas!.

I'eomeTpuueckoe mecto TouyeK. buccexkrpuca yria U CepeJUHHBIH NEPIEHIUKYIApP K
OTpE3KYy KaK reOMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb U Kpyr, XOopJa M JuaMeTp, MX CBoiicTBa. B3ammHoe pacnonoxeHue
OKpyx)HOCTU U Tpsimoit. KacatenbHast u cekymias Kk okpy»’HocTu. OKpY>KHOCTb, BIIUCAHHAs B
yroi. Bniucannas u onucanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 ki1acc

YereipéxyronbHuku. [lapamnenorpamMm, €ro npu3Haku M CBOMCTBA. YacTHbIE ciydau
napajuiejorpaMmoB (MPsSIMOYTOJIBHUK, pOMO, KBaJApaT), UX TMPU3HAKK U CBOMCTBa. Tpamnerus,
paBHOOOKas Tparenus, e€ CBOCTBa U Npu3Haku. [IpsMoyronbHas Tpaneuus.

Meron yaBoenus meauanbl. LlenTpanbHas cummerpus. Teopema dareca U Teopema o
MPOTIOPIIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpeyrojabHUKA U Tpaneuuu. LlenTp macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, Ko dumment nomxodus. [Ipu3Haku mog00us TPEYTrOJIBHUKOB.
[Tpumenenue mooOUst P PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa miomaaei reomeTpudeckux ¢uryp. GopMyIbl i TUIOMIATU TPEYTOJIbHUKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHUE IO MOA0OHBIX QUTyp.

Brruucnenue miomaaeit TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHun TPaKTHYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrIjla MNPSAMOYTOJBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuu yriios B 30°, 45° u 60°.

BrnucanHble U LEHTpaJIbHBIE YIUIBI, YIOJl MEXIYy KacaTelIbHOM U XOPAOU. YTIbl MEXKIY
XOpJaMd W CEKyIIMMHU. BriucaHHble ¥ OINKCaHHBIE YETHIPEXYTOJBHUKH. B3anmuoe
pacmosoxkeHue JByX OKpyxkHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHbIE K JIBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, kocuHyc, TaHreHc yriioB or O go 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXAeCcTBO. DOPMYIIbI TPUBEICHHS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pemnienue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

[IpeobpazoBanne mogoobus. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa 0 HPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTelIbHOM.

Bekrop, amuHa (MOJyJb) BEKTOpAa, COHANpaBJIEHHbIE BEKTOPBI, MPOTHBOIOIOKHO
HaIlpaBJICHHBIC BCKTOPBI, KOJIIMHCAPHOCTH BEKTOPOB, PAaBCHCTBO BCKTOPOB, OICpallkMM HaJ
BeKkTOpamu. Pa3nokeHue BeKTopa 1o JBYM HEKOJUTMHEapHBIM BekTopaM. KoopanHaThl BEKTOPA.
CKanﬂpﬁoe MMPOU3BCACHUC BEKTOPOB, IPUMCHCHUEC JIA HAXOXKIACHUSA JJIMH U YTIJIOB.

JlekapTOBbl KOOpJIMHATHI Ha IUIOCKOCTH. YPaBHEHUS NPSAMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHNE OKPYKHOCTEN U MPSAMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBusbHBIE MHOTOYTOJNBHHUKH. J[MMHA OKpykHOCTHU. ['pagycHas M paauaHHas Mmepa
yIi1a, BBIYMCICHUE AJIUH IyT OKpyxkHocTel. [nomanps kpyra, cekTopa, CermeHra.

JIBIDKEHHsI  IJIOCKOCTM W BHYTPEHHHE CHUMMETpUH  Quryp  (dieMeHTapHbIe

npeacrasinenus). [lapamnensubiit neperoc. [1oBopoT.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

OcBoenne yyebHOro kypca «I'eoMmeTpus» IOJDKHO OOECHeurBaTh JTOCTHIKEHUE Ha
YpOBHE OCHOBHOT'O O0IIEro 00pa30BaHUs CIEAYIOMIUX JTUYHOCTHBIX, METANPEAMETHBIX U
MpeAMETHBIX 00pPa30BATENbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI
JImdHOCTHBIE pe3yJbTaThl OCBOCHUS MporpamMmbl  yueOHOro Kypca «l'eomerpusi»
XapaKTepU3yIOTCH:

IHaTpuoTHYeckoe BOCIMTAHHE:

NPOSIBJICHUEM HHTEpeca K MPONUIOMY W HACTOALIEMY POCCUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTEMAaTUKOB H POCCHUUCKOM
MaTEeMaTUYeCKOW IKOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIAIHBIX
chepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaM3alliyd €ro Ipas,
MPEICTAaBICHHEM O MAaTEeMaTHYEeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD,
ABIICHUHM, TPOLEAYp Tpa)JIaHCKOro oOImiecTBa (BBHIOOPHI, OMPOCHl M Tp.); TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BAKHOCTH MOPAJIBbHO-3THUECKUX IPUHILIUIIOB B J€ATEIbHOCTH YUEHOTO.

TpyaoBoe BocnuTaHue:!

yCTaHOBKOfI Ha aKTHUBHOC yLIaCTI/Ie B pGHIeHI/II/I HpaKTI/I‘IeCKI/IX 3a1a4 M&TGM&TI/I‘IGCKOﬁ
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo¢deCCHOHATBHON NEATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

JcTeTnyecKoe BOCIATAHHE.

CIIOCOOHOCTBIO K 3IMOIMOHATLHOMY U ACTCTHYECKOMY BOCIPHATHIO MAaTEeMAaTHYCCKUX
00BEKTOB, 3a7ay, peIIeHUH, pacCyKICHHH; YMEHHI0O BHJIETh MaTeMaTU4YeCKue
3aKOHOMEPHOCTH B UCKYCCTBE.

ILleHHOCTH HAYYHOTrO MO3HAHMSA:

OpHUEHTAIINeH B e TEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHHUI 00
OCHOBHBIX SaKOHOMepHOCTﬂX paSBI/ITI/ISI YCI0BCKa, HpI/IpO)II)I nu O6HIGCTBa, IIOHUMAHUCM
MaTeMaTHUYeCKON HAayKH KakK c(epbl UeTOBEUYECKOH NeATEIbHOCTH, ITANoB €€ pa3BUTHUS U
3HAYUMOCTH I paBBI/ITI/IH OHUBUIN3AIINH, OBJIAACHHUEM A3BIKOM MAaTEMATUKHN U
MaTeMaTHYECKOM KyIbTypOil KaKk CPEeICTBOM MO3HAHUS MUPA; OBJIaIEHUEM
MPOCTEHIIIMMH HABBIKAMH HCCIIEI0BATEIIBCKOM JISATSIIBHOCTH.

®du3znyeckoe  BocnuTaHue, (OpMHPOBaHHE  KYJIbTYPbl  3A0POBbS W
IMOLUMOHAIBLHOI0 0JIArOMOJTyHsi:

TOTOBHOCTBIO TMPHUMEHITh MaTeMaTHUECKHUe 3HAHUS B HMHTEPECax CBOETO 370POBBS,
BEJICHHUS 3JIOPOBOTO 00pasza JKW3HHM (370pOBOE IHTaHWE, COAJAHCHPOBAHHBIA PEKUM
3aHIATHA U OTHbIXA, peryisipHas (Qu3ndeckas aKTUBHOCTbH); COPMUPOBAHHOCTHIO HaBBIKA
peduiekcuu, TpU3HAHUEM CBOETO IIPaBa Ha OIMIMOKY M TAaKOTO K€ IpaBa JIPyroro 4esioBeKa.

IK0JI0OrHYecKOoe BOCIUTAHHE:

OpHCHTAIIMCH HAa MPUMEHCHHE MAaTeMaTHYCCKUX 3HAHWM JIJI PEIIeHUs 3a71ad B 00JIacTH
COXpaHHOCTI/I Opr)KaIOH_Ieﬁ CpCI[BI, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB U OILICHKH HNX BO3MOXHBIX



MOCIEACTBUM ISl OKPY’KaIOLIEH cpeibl; OCO3HAHUEM TJI00aJIbHOTO XapaKTepa dKOJIOTHYECKUX
npo0JeM U MyTei UX pereHus.
JIMYHOCTHBIE pPe3yJibTaThl, 00ecHeYnBAIOIIUE AMANTALMIO 00y4AKOIIErocs K
H3MEHSIIOIMMCS YCJIOBUSIM COIUAIBLHON U MPUPOIHOI cpeabl:
TOTOBHOCTBIO K JICHCTBUSM B yCIIOBHUSIX HEOMPEAENEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH

KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JeSATeIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y JPYTHX
JIOJIeH, MPUOOPEeTaTh B COBMECTHOW JIEATEIHPHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OMbITa JIPYTUX; HEOOXOIUMOCTBIO B (OPMUPOBAHWU HOBBIX 3HAHWW, B TOM YHCIE
(dbopMyIIMpOBaTh WJIEH, TOHSATHUS, TUIIOTE3bI 00 OOBEKTaX M SBJICHHUSX, OCO3HABATH JCHUITUTHI
COOCTBEHHBIX 3HAHHW ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenmMeTHble pe3ylbTaThl OCBOSHHS MpOrpaMMbl yueOHOro Kypca «I'eomerpwsi»
XapaKTepU3YIOTCS  OBNAJCHUEM  VHUBEPCAIbHbIMU  NOZHABAMENbHLIMU  OelCMBEUIMU,
VHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU U VHUBEPCATbHIMU PeYIAMUCHBIMU
oelicmeusmu.

1) Vuusepcanvnoie nosnasamenvhvle oeticmsus obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAOwe20 Mupa,
npUMeHeHUe 102ULEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

—  BBIBISITh M XapaKTEPH30BAaTh CYIICCTBCHHBIC TPU3HAKK MATECMATHUECKUX
OOBEKTOB, MOHSATHI, OTHOIICHUN MEXIY MOHITUSIMH; (OPMYIHpPOBATH OMpPECICHUS
MOHATHI, YCTAaHABJIMBATH CYIIECTBCHHBIM MPH3HAK KIaCCH(PUKAIUU, OCHOBAHHS IS
00001IeHNS ¥ CPaBHEHUS, KPUTEPUH IIPOBOJUMOTO aHAIH3a;

—  BOCHPHHHMATH, (OPMYJIUPOBATH ¥ MPEOOPA3OBHIBATH CYyXKICHUS:
yTBEpAUTENbHbIE W OTpUIIaTeIbHbIC, €IUHUYHBIC, YacTHbIE M O0OIIueE;

YCIIOBHBIC,

—  BBIABJISTH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHBOPEYHS B
(akTax, TaHHBIX, HAOMIOJCHUSAX U YTBEPKIACHUSIX; MTPEIIarath KPUTSPHUH JUIS BBISIBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

— Jlenath BBIBOJABI C HCIOJE30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYCHHUH, YMO3aKITFOUEHU TI0 aHAIOTHH;

— pa3buparh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUN (TIPSIMBIE U OT TIPOTHBHOTO),
MPOBOAUTh CaMOCTOSITENIbHO HECIOXHBIE JIOKa3aTeIhCTBA MaTeMaTHYeCKUX (aKToB,
BBICTpAanWBaTh apTryMEHTAIIO, TPHUBOJUTH MPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

—  BbIOMpaTh cnoco0 pemieHus yuyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOUpaATh Hanboiee MOAXOISAIINN ¢ YIETOM CaMOCTOSITENTEHO
BBIJICTICHHBIX KPUTEPHUECR).

ba3soBble ucciieqoBare/ibCKie AeHCTBUSA:

— WCIOJIb30BaTh  BONPOCHI KAaK  HMCCIICOBATCILCKANA WHCTPYMEHT TIO3HAHHS,
(dbopMynHupoBaTh BOMPOCH, (PUKCUPYIONIHE TPOTUBOpPEUHE, MPOOIEMy, CaMOCTOATEIHHO
YCTaHABJIMBATh WCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3y, apTryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE,

— TPOBOJUTH IO CAMOCTOSATEIHHO COCTaBICHHOMY ILIaHY HECIIOXKHBIM SKCIIEPUMEHT,
HEOOJBIIIOE MCCIIEIOBAaHNE TI0 YCTAaHOBJICGHHWIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTYy COOOiA;

—  caMOCTOATeNbHO (hopMyIHpoBaTh OOOOIIEHHS M BBIBOIBI IO pe3yjbTaTaMm
MPOBEEHHOTO  HAOJIOJCHUS,  WCCIICIOBAaHMS,  OICHWBATh  JIOCTOBEPHOCTH
MOJTy9E€HHBIX PE3yJIbTaTOB, BEIBOJIOB M 00OOIICHHUI;

—  TPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IIpollecca, a TaKKe BbIABUTATH
MIPEIIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.



PabGora ¢ undopmanmeii:

— BBISBIATH HEIOCTATOYHOCTH M M30BITOYHOCTh WH(OPMAIINH, TAHHBIX, HEOOXOAMMBIX IS

peuieHus 3a1a4u;

— BBIOMpATh, AHATTM3UPOBATh, CHCTEMATU3UPOBATh M UHTEPIPETUPOBATh WHPOPMALIHIO
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

— BbIOUpaTh (opMy MpeACTaBICHUS HH(OPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIE 3a1a4H
CXeMaMHu, AuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALIUAMU;

— OLIGHUBATh HAAEKHOCTH MH(DOPMAIUHU IO KPUTEPUSAM, MPEATIOKESHHBIM
y4HUTEIeM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

2) YHnusepcanvnoie KOMMYHUKAMUGHDbLE Oeticmaus obecneuusarom
CPOPMUPOBAHHOCTL COYUATLHBIX HABBIKOE 00VUAIOUUXCSL.
OO0menne:

— BOCIPUHUMATDH U (POPMYITHPOBATH CYKACHUSI B COOTBETCTBHH C YCIOBUAMU U LEISIMU
OOIIeHus; $ICHO, TOYHO, TPAaMOTHO BBIpAaXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy PEIIeHHUs 3a7aud, KOMMEHTHPOBAThH
IIOJIyYEHHBIN pe3yJIbTaT;
— B X0 0OCY>KJIeHUS 33]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKJAaeMON T€MBbI, MPOOIEMBI,
pemaeMoi/'I 3ala4i, BBICKA3bIBATb WJCH, HALCJICHHBIC Ha IMOHUCK PCHICHUA;, COIMOCTABJIATH
CBOM CYXKJIEHUS C CYKJICHUSMHU JAPYTUX YYACTHUKOB JHAaliora, OOHApyXKUBATh pa3inyuue H
CXOJICTBO TO3HMIMK; B KOpPpeKTHOW ¢opme (opMymupoBaTh pa3HOIJIACHS, CBOU
BO3PaKECHUS,
— NpCACTABIATE PE3YyJIbTaTbl PCIICHHUA 3adadd, OSKCICPUMCHTA, HCCICAOBAHUA,
MPOEKTa; CaMOCTOSITENIbHO BHIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3CHTAIlH U OCOOEHHOCTEW ayJUTOPHU.

Cotpyannuecrso:
— IIOHMMAaTh U MCIIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU pabOThI
MIPH pEIICHUN yU4eOHBIX MaTeMaTHUECKHUX 33/1aY;
— INpUHUMAaTh LCJIb COBMECTHOU ACATCIIBHOCTH, IUUIAHUPOBATHL OpraHU3alnIo
COBMECTHOH paboThl, pacrpeiensTh BUAbl paboT, JOrOBapUBATHCS, 00CYKIaTh MpoLecC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

— y4acTBOBAaTh B IPYMIOBBIX opMax paboThl (00cyxaeHNs, 0OMEH MHEHUSMHU, MO3TOBbIE

HITYPMBI U JIp.);

— BBIINIOJIHATH CBOIO 4aCTb pa6OTLI U KOOpAUHUPOBATH CBOU JIENCTBUS C APYIr'UMH YJICHAMU

KOMaH/Ibl;
—  OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT IO KPUTEPUSIM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHUSI.

3) Vhueepcanvhvle pezynisamugnble Oeticmaus 0becneyusaom Gopmuposanue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJITOPUTM pelleHHsl 3adauu (WIK €ro 4acTb),
BBIOMpPATh CIOCOO pelieHuss ¢ Y4YETOM HMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BAPUAHTBHl PELICHHU C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:
—  BIIAQJAETh CHOcOOaMH CaMONPOBEPKH, CAMOKOHTPOJS Tmpolecca U
pe3ynbTara peueHus: MaTeMaTUu4ecKol 3a/1auu;

— HOpCABUACTL TPYAHOCTU, KOTOPBIC MOI'YT BO3HUKHYTH IIpHU PCHICHUU 3ada4d, BHOCUTH
KOPPEKTHUBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX O6CTO${TeJ'H)CTB, HaﬁHeHHLIX 0HII/I6OK,

BBISIBJICHHBIX pr,[[HOCTCfI;

— OLICHHUBATHb COOTBETCTBUEC PE3YJIbTaTa ACATCIBHOCTU ITOCTaBJICHHOM oeJiM U yCIOBUAM,
0OBACHATH IMPUYIUHBL JOCTHIKCHUSA WM HCOOCTHXXCHUA LCIIU, HAXOOUTH OIJ_II/IGKy, JaBaThb

OLICHKY MTPUOOPETEHHOMY OIIBITY.



MHNPEAMETHBIE PE3YJIBTATDI « koHity oOy4eHwUs:

7 KJ1acc

Pacnio3HaBaTth UM3yueHHBIE TEOMETPUYECKHE (HUTYpBI, OINpENeNiaTh WX B3aUMHOE
pacnosoxeHue, M300pakarb reoMeTpudeckue (UTyphl; BBINOJHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MepATh JIMHEHHBIE M YIVIOBbIC BEIWYMHBL. Pemarp 3a1auv HAa BBIYUCIICHUE IJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Henatp rpyOyI0 OICHKY JMHEWHBIX M YIJIOBBIX BEMYMH MPEIMETOB B PEalbHOU KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUYHHBI.
CTpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

[lonb30oBaTbcs NpPHU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3aa4.

[IpoBONUTH TOTMUYECKHUE PACCYKIECHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs MNpU3HAKAMU PABEHCTBA MPAMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBONCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJbHOIO TPEYrojJbHUKA, B PpELICHUU
r€OMETPUYECKUX 3a/1a4.

OnpenensaTb NapajuleIbHOCTh NPSIMBIX C IOMOILIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMH
cexywmasa. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JAPYTOH IPSIMOM.

Pemate 3a1aun Ha ki1eT4aToi Oymare.

[IpoBOAMTH BBIYMCIIEHUS W HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAYCHHS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHUEM CYMMbBl YIJIOB  TPEYTOJbHUKOB U
MHOTOYI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX IPH IMEPECEUYECHUU IBYX MapaulebHbIX
IpsIMBIX ceKylIel. PemaTe npakTnyeckue 3aa4n Ha HAXOKICHHUE YIJIOB.

Branets noHATHEM reOMETPUUECKOr0 MecTa TOUEK. ¥ METh ONPEeaTh OUCCEKTPUCY yria
U CEPEIMHHBIN NMEPIEHAUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

DopMyIMpPOBATH ONPEIAECICHUS OKPYKHOCTH M KpYra, XOpAbl M AMAMETPA OKPYKHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUHU 3a1a4.

Bnaners moHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MIepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
IIEPECEKAIOTCS B OHON TOYKE.

Binamere moHsATMEM KacaTelIbHOM K  OKPYKHOCTH, IIOJIB30BaTbCAd TEOPEMOU O
NEPIEHANKYIAPHOCTH KacaTeIbHON U paanyca, IPOBEAEHHOTO K TOUKE KaCaHHUs.

ITonp30BaTbCs MPOCTEMIIMMH TE€OMETPUYECKUMU HEPAaBEHCTBA MM, IIOHMMAaTh HX
MIPAKTUYECKUM CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

8 kiaace

Pacno3HaBaTe OCHOBHBIE BUIBI YETHIPEXYIOJBHHUKOB, MX 3JEMEHTHI, IMOJIb30BAaThCA UX
CBOMCTBAMH IIPU PEIICHUU T'€OMETPUYECKUX 3a1ay.

[IpumeHsTh CBOWCTBA TOYKM IEpPECEUEHHUs] MeIHWaH TpeyrojbHHKa (LIEHTpa Macc) B
peLICHUH 3a/1ay.

Buiamers noHsTHEM CpeHEN JIMHUM TPEYTOJIBHUKA U TPANlCUH, IPUMEHATh UX CBOKWCTBA
IIpH pPELIEHUHM reomerpudeckux 3anad. l[lomp3oBarbes TeopeMmon Paneca U TEOPEMOU O
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHATH MPU3HAKH [TOIO0US TPEYTOJIBHUKOB B PEIIEHUH FEOMETPUUECKUX 3a]1aU.



[Tonws3oBatbest Teopemoit Iludaropa mist pemieHuss TeOMETPUYECKUX M MPAKTHYCCKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3aJadax, CaMOCTOSATEIbHO [JENaTh
4epTEX U HaAXOJUTh COOTBETCTBYIOIUE JITMHBI.

Bnagers noHATHAMM CHHYCa, KOCMHYCa M TaHIE€HCa OCTPOro yrja HpsIMOYTOJIBHOIO
TpeyrojabHuka. I101p30BaThCS 3TUMHU MOHATUAMM JUI PEILICHUS TPAKTUYECKUX 3aad.

Bbruucnare  (pa3nuuHBIME - cIOcO0aMM) — IUIOMIAAb  TPEYrOJIbHUKAa M IUIOLIAad
MHOIOYToJIbHBIX (puryp. IIpuMeHsTh MosyyeHHbIE YMEHUS B IPAKTUUECKUX 3aauax.

Bnagers MOHATHSAMM BIMCAaHHOTO M LEHTPAJIbHOIO yIja, MCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIUIaX, yIJIax MEXAY XOopJaMH (CEeKyLIMMM) U yIile MEeXAy KacaTeIbHOH U XOpAoH
IIPU PELICHNU T€OMETPUUYECKUX 3a/1ay.

Bragers moHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATh CBOMCTBA OIIMCAHHOIO
YeThIPEXYTOJIbHUKA IIPH PELICHUH 33/1a4.

9 knace

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pasM4yHble  3JEMEHThl  MPSMOYTOJbHOIO  TPEYrojbHUKA  («pelIeHHe  MpSIMOYIOJbHBIX
TPEYTOJIbHUKOBY).

[lonp30oBaTbecs  (opMysilaMH  HPHUBEACHMS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOXKAECHHSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUYECKUMH BETUYMHAMHU.
Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB Il HAaXO)KIEHUS Pa3IM4HbIX 3JIEMEHTOB
TPEYrojbHUKA («pELIEHUE TPEYroJbHUKOB»), MPUMEHSTh HUX IMPU PELICHUH T€OMETPHUYECKHX
3a1ad.

Brnagerp moHsATHSAMH  1peoOpa3oBaHMsI  [O00MS, COOTBETCTBEHHBIX 3JEMEHTOB
nono6Hbix ¢uryp. Ilonb3oBarbcss cBOMCTBaMH MOJO00MST MPOU3BOJBHBIX (UTYp, yMETh
BBIYUCIIATh JJIMHBI U HaXOIUTh YTJIBI Y MOJOOHBIX (uryp. IIpuMeHsATs cBoiicTBa MOJO0HS B
NPAaKTUYECKUX 3a/1a4ax. Y METh IPUBOAUTH IPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.

[Tons30BaTbCst TEOpEMaMH O IIPOU3BEIECHUN OTPE3KOB XOpJ, O IIPOU3BEIECHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[lonb30BaTbcsd BEKTOpaMH, MOHUMAaTh HMX TEOMETPUYECKMH M (PU3UYECKHH CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX M (U3Mdeckux 3ajad. [IpuMeHSATH cKanspHoe
IIPOM3BE/IEHNE BEKTOPOB JJIsl HAX0K/I€HUS JJIMH U YIJIOB.

Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, MHPUMEHSTh €ro B PEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers MOHATUAMHU IPABWJIBHOTO MHOTOYTOJIBHMKA, JJIUHBI OKPY’KHOCTH, JJIMHBI 1yTH
OKPYXHOCTU M paJMaHHOM Mepbl yIjla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4Yacrem.
[TpyMEHATH MOy4EHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

Haxoauts ocu (WM LEHTpPbI) CUMMETpUM (PUTYp, TPUMEHATh JIBUKEHUS IJIOCKOCTH B
IIPOCTEHMIINX CITydasx.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJENN JJIs
3aJa4 peaJbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMUCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (DYHKIUH.

TemaTuyeckoe MIIaHMPOBaHUE

7 Kkace
Ne HaumenoBanue templ | KonmnuectBo | OCHOBHBIE BUBI JEATEIBHOCTH
n/n 4acoB
1. HavanbHeie 10 @opMynHMpoOBaTh  OCHOBHBIE  TOHATHS W
rE€OMETPUUECKUE ONPEEIIEHUS.
CBEICHUS Pacnio3naBaTh  M3yuyeHHBIE T€OMETPUYECKHE
burypsi, ONPEEIATh ux B3alMHOE
pacIoyio’)KeHHe,  BBINOJHATH  4Y4EpPTEX 1O
YCJIOBHIO 3aJIa4H.




IIpoBoauTh  NpOCTEHIIME  IOCTPOCHHUS  C
MOMOUIBIO UPKYJIS U TUHEUKH.

N3MepATh JNHMHEHHBIE W YIJIOBBIE BEJIWYUHBI
TF€OMETPUUYECKUX U MTPAKTUUECKUX OOBEKTOB.
Onpenenartb «Ha Trja3» pa3Mepbl peabHbIX
00BEKTOB, TMPOBOAUTH TPyOyI0 OILEHKY HX
pa3MepoB.

Pemiats 3agaun Ha BBIYMCICHHUE JJIMH OTPE3KOB
Y BEJIMYUH YTJIOB.

Pemate 3amaun Ha B3aMMHOE PaCHOJIOKEHHUE
reOMETPHUECKUX QUryp.

TpeyroiapHuk

18

Pacrnio3HaBaTh mapsl paBHBIX TPEYrOJIbHUKOB Ha
TOTOBBIX YepTeXkax (C yKazaHHEM IPU3HAKOB).
BeiBoauTh CIIeACTBUSA (paBeHCTB
COOTBETCTBYIOIIUX D3JEMEHTOB) W3 pPAaBEHCTB
TPEYTOJIbHUKOB.

®opMynHMpoBaTh OIIPEACIICHUSA:
OCTPOYTOJIBHOTO, TYNOYT'OJBbHOTO,
IPSIMOYTOJIbHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB,
6I/ICCGKTpI/ICI)I, BBICOTHI, MEIUaHBbI
TPEYTOJIbHUKA; CEPEAMHHOrO IMEepIeHAUKYsIpa
OTpe3Ka; NepuMeTpa TPEyTroJbHHKA.
®opmynupoBaTb ~ CBOMCTBA M MPHU3HAKH
paBHOOEAPEHHOTO TPEYTOJbHUKA.

CTpouTh yepTexu, pelaTh 334a4l ¢ MOMOIIBIO
HaXOXXIACHUA paBHBIX TPECYTOJILHUKOB.
[TpumeHATH HPU3HAKU paBeHCTBa
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3aJa4ax.

[TapamiensHble
IIpsIMBIE

11

@opMynvpoBaTh  IMOHATHE  IApaUICIbHBIX
IIPSAMBIX, HAXOIUTh MPAKTHYECKUE IIPUMEPHI.
N3yyaTh CBOMCTBa yIJoOB, OOpa30BaHHBIX IPH
MIEPECEUECHUH NapAJUIENIBHBIX IPSIMBIX CEKYLIEH.
IIpoBoauTh nOKa3aTenbCTBA MApaJLIEIbHOCTH
JIBYX  TpSIMBIX € IOMOLIBIO  YIJIOB,
00pa30BaHHBIX MPH MEPECEUEHUN ITUX MPSMBIX
TpEThEN NPSIMOIL.

Beluncnate cymmy YIVIOB TpPEyrojlbHUKA U
MHOT'OYTOJIbHHKA.

Haxonuth uucioBsle MU OyKBEHHBIE 3HAUEHUS
yIJIOB B TEOMETPUYECKHX  3aJadax ¢
UCIIOJIb30BAaHUEM TEOpPEM O CYMME YIJIOB
TPEYTOJIbHUKA

CooTHollIeHHE MEXIY
CTOpOHaMI/I nu er'IaMI/I
TpeyrojbHUKA

21

Pemarp 3amaun Ha B3aUMHOE pPAacIONOXKEHHE
FEOMETPUUECKUX PUTYD.

[TpoBOIUTH KJIACCH(DUKALIMIO YTIOB, BEIYUCIAT
JUHEHHbIE W YIJIOBbIE BEJIWYHMHBI, MPOBOJUTH
HE00XO0/IMMBIE JI0KA3aTeJIbHBIE PACCYKICHUSI.

[ToBTOpeHue

Pemars 3aja4u Ha MMOBTOPEHHE,
WUTIOCTPUPYIOIIUE CBSI3U MEXAY Pa3IuYHbIMU
4acTAMH Kypca




Hroro

8 kimacc

1.

YeThIpEXyroJIbHUKU

12

N300paxkaTh W  HaxOAWTh HA  YEpTEKaAxX
YEeTBIPEXYTOJBHUKM  PasHbIX BHIOB M HX
JJIEMEHTHI.

DopMyIUpOBaTh OIIpECIICHUS:
napajiesiorpaMmMa, TMpsSMOYTOJIbHUKA, pomoOa,
KBajJpaTa, Tpaneuud, paBHOOOKOH Tpameuuw,
IIPSAIMOYTOJIBHOW TpaleLuu.

Jloka3piBaTh M MHCHOJIB30BaThb IIPU PELICHUU
3aJa4 IPU3HAKYU M CBOMCTBA: MapajuleorpamMmma,
IpsMOYTOJIbHUKA, poMmOa, KBajapara, Tpareuuu,
pPaBHOOOKO¥ Tparenuu, IIPSAAMOYTOJIbHOU
TpaneuuH.

Teopema @aneca u
TeopeMa o
MIPONIOPLIMOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYTOJIbHUKHU

15

[IpoBOAUTH TOCTPOCHUS C TOMOIIBIO ITUPKYJISA U
JUHENKU ¢ ucnoiib3oBaHue TeopeMbl Paneca u
TEOpPEMbl O MPONOPLUOHAIBHBIX OTpe3Kax,
CTPOUTh  YETBEPTHIH  MPOMOPLHMOHAIBHBIN
OTpE30K.

[IpoBoANTH AOKA3aTENBCTBO TOTO, YTO MEAHAHbI
TPEYrojbHUKaA [IEPECEKAOTCS B OJHOM TOYKE, U
HAaXOJUTh CBS3b C LIEHTPOM MAacC, HaXOIHUTh
OTHOILIEHHE, B KOTOPOM MEIUAHBI JCIIATCS
TOYKOU UX MepeceueHusl.

Haxoguth  momoOHBIE  TPEYrOJbHUKH  Ha
TOTOBBIX yepTexkax c yKa3aHUEM
COOTBETCTBYIOIINX MPU3HAKOB MOA00US.
Pemarp 3amaun Ha MOAOO0HBIE TPEYTOJIBHHUKHU C
MOMOUIBI0  CaMOCTOSITEIBHOIO  IOCTPOEHUS
yeprexen u HaxO0XKJICHUS 0T0OHBIX
TPEYTOJILHUKOB.

[IpuMeHATHh MOMyYEeHHBIE 3HAHUS MPU PEIICHUN
T€OMETPUYECKUX U MPAKTUUYECKUX 3a]1a4.

IInomans.
Haxoxnenne
miomaaei
TPEYroJIbHUKOB U
MHOT'OYTOJIbHBIX
¢buryp. [Inomanu
noJI00HBIX Uryp
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OgnazieBaTh NMEPBUYHBIMU MPEJICTABICHUSIMU 00
oOmeit TEOpuun IJI0LIA I (mepnl),
(dbopMyIMpOBaTh CBOMCTBA IUIOLIA/U, BBIICHATH
WX HaATJISIHBIA CMBICIT.

BriBoauTh bopmybl ionaan
napajuiesiorpaMma, TpeyrojibHUKa, TPaneuu U3
bopmybl iouiaan IpSMOYTOJIbHUKA
(xBazmpara).

BeiBoguTh  QopMynbl  IIIOLIAIM  BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA 4Yepe3 JIUaroHald M Yroj
MEXy HUMH.

Haxoauts miomanu ¢uryp, n300paxE€HHbIX Ha
KJeTyaTol Oymare, HCIOJNb30BaTh pa3z0HeHue
Gburypsl Ha 4aCTH U JOCTparBaHHE

Pa36upatsb IIPUMEPBI UCIIOJIb30BaHUs
BCIIOMOTATeNbHON IUIOMIAMU  JUISl  pELICHUS
reOMETPUUYECKUX 3a/1a4.

Haxonuth mmomiaau mogo0HbIX Guryp.
Boruucnsate TUTOIIAH Pa3IUYHBIX




MHOTOYTOJBHBIX (pUTyp.
Pemarp 3amaun Ha TUIOMIAAL C MPAKTUYECKUM
CoJIepyKaHuEM

3. Teopema [Iudaropaun | 10 JHoxassiBath Teopemy [ludaropa, ucnosp3zoBarsh
Hayaja e€ B IPAKTUYECKUX BBIYMCICHHUSX.
TPUTOHOMETPHHU dopMyIUpOBaTh orpeeNneHus

TPUTOHOMETPUUYECKUX (YHKLIUN OCTPOro yria,
MPOBEPSATH UX KOPPEKTHOCTbD.

BBIBOOUTH TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUSI MEXAY CTOPOHAMHU
B IMPSMOYTOJBbHBIX TPEYroJIbHUKAX C yrjiamMu B
45° 1 45°; 30° u 60°.

Hcnonp3oBate  (opMynbl  OpUBENEHUS U
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO IS
HAXO0XJICHUS COOTHOIIICHU I MEXTY
TPUTOHOMETPUUYECKUMH (PYHKIIUSMH Pa3ITHIHBIX
OCTPBIX YTJIOB.

[TpuMeHSTh NOTYYCHHBIE 3HAHHUSI M YMEHUS TIPH
pElIeHUH IPAKTHYECKUX 3a/1a4.

4. VYTIIIBl B OKPY’KHOCTH. 12 @opMynIMpOBaTH  OCHOBHBIE  OIPEACIICHHUS,
Bnucannbie u CBSI3aHHBIE C YTJIaMH B Kpyre (BIIHCAaHHBIN yrod,
OIMCaHHbIC HEHTPAJILHBINA YTOM).

YEeThIPEXYTOJbHUKH. Haxoauth BnMcaHHBIE YTIIibl, OMUPAIOIIMECS HA
KacarenbHble k OIHY JyTy, BBIYHCISATH YTJIBI C TIOMOIIBIO
okpyxHocTH. Kacanue TEOpeMbl O BIIMCAHHBIX YIJIaX, TEOPEMbI O
OKpYKHOCTEH BITMCAHHOM YETHIPEXYTONBHUKE, TEOPEMBI O
LEHTPAJILHOM YTJIE.
HccnenoBaTh  BOUCAHHBIE W ONHMCAaHHBIC
YeThIPEXYTOJbHUKHY, BBIBOAUTH MX CBOICTBA U
TIPU3HAKH.
Hcnonb30BaTh 3TH CBOMCTBA M MPU3HAKU TIPH
peLIeHUH 3a]1a4.

S. [ToBTOpeHue 5 Pematp 3a71auu Ha MIOBTOpPEHHE,
WLTIOCTPUPYIOIINAE CBSI3U MEXIY pa3IMuHBIMHU
4acTsIMH Kypca

Htoro 68

9 kaace

1. Tpuronomerpus. 16 dopMynHMpoBaTh OnpeeIeHUsS
TeopeMbl KOCHHYCOB U TPUTOHOMETPUYECKUX  (QYHKUUH TymbIX |
CHHYCOB. Pemenue NPSIMBIX YTJIOB.

TPEYTOJILHUKOB BbIBOgUTE TEOpeMy KOCHHYCOB M TEOpeMy
CHHYCOB (C palnyCcoM OTMCaHHOW OKPY>KHOCTH).
BeBoguts  ¢GopMmyabl s BBIUMCIECHUS
wiomaied ¢ UCIOJIb30BAaHMEM  TEOPEM
TPUTOHOMETPUHU (popmyna TUTOIIAAN
TPEYTrOoJIbHUKA depe3 JIBe CTOPOHBI W  YTOJ
MEXTY HUMH, bopmyna TUTOIAH
YeTBIPEXYTOIbHUKA Yepe3 ero TUaroHain |
YTOJI MEXAY HUMH).

Pemats TpeyroabHUKH.
Pemate mpakTHYeCKUE 3a/lauM, CBOSIIMECS K




HAaXO0/ICHUIO Ppa3InYHBIX 3JIEMEHTOB
TpPEeyrojbHUKa

[TpeobOpaszoBanue
noxoous.
Mertpuueckue
COOTHOIIICHUS B
OKPYKHOCTH
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OcBauBare moHATHE TpeoOpa3oBaHus MOI00uS.
HccnenoBaTh OTHOLIEHHUE JTUHEHHBIX 3JIEMEHTOB
buryp mpu  mpeoOpa3oBaHUM  MOIOOUS.
Haxonute npumepsl 1mopodus B OKpyxaroluei
JIEHCTBUTEIIBHOCTH.

BbIBOgUTE MeTpHUECKHE COOTHOIIEHUS MEXIy
OTpe3KaMHu XOpJ, CEKyIUX M KacaTeJbHBIX C
UCMOJb30BAaHUEM  BIIMCAHHBIX  yIJIOB MU
MOJOOHBIX TPEYTOJBLHUKOB. Pematp
reoOMEeTPUUECKUE 33/1a4M U 3aJlaud U3 peabHOI
KU3HK ~ C  HCIOJIb30BAaHHEM  IOJO0OHBIX
TPEYTOJIbHUKOB

Bexkrops!
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Hcnonbs30BaTh BEKTOpPHl KAaK  HAIPABICHHBIE
OTpE3KH, HCCIIE0BATh reOMETPUYECKUN
(mepemerienne) U GU3HYECKUN (CHIIA) CMBICIBI
BEKTOPOB.

3HaTh ONPENEJIEHHWS CYMMbl M  Pa3HOCTH
BEKTOPOB, YMHOJKEHHUS BEKTOpa Ha 4YUCIIO,
UCCIIEI0BaTh T'€OMETPUUYECKUN U (PU3NYECKUIl
CMBICIIBI ATUX ONEpaLUil.

Pemats reoMeTpuYecKue 3a7a4u c
UCII0JIb30BAaHNEM BEKTOPOB.

PacknanpiBats BEKTOD 1o JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

Hcnons3oBate CKAIIIPHOE IIPOU3BEICHUE
BEKTOPOB, BEIBOJUTH €10 OCHOBHBIE CBOMCTBA.
Beruucnate cymMMmy, pasHOCTb M CKAIIPHOE
IIPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX.
[IpuMeHATh CKaNspHOE NPOU3BEIAECHUE  JUIA
HAXO0XJICHUs JUIMH U YIJIOB

JlekapTOBBI
KOOPJHMHATHI Ha
IJI0CKOCTH

OcBauBaTh MOHATHE NPSIMOYTOJBHON CHCTEMBI
KOOpJMHAT, JEKapTOBbIX KOOPANHAT TOUKH.
Pemarp 3amaunm  Ha  HaXOXKJIEHHE  TOYEK
NIEPECEUCHHUS] MpPSMBIX U OKPYKHOCTEH C
IIOMOILBIO METOAA KOOPANHAT.

Hcnonp3oBath CBOMCTBa YTJIIOBOTO
Koad¢umeHTa MpsAMOW NpU pPELICHUH 3ajad,
JUISL OLIPEJIENIEHNS] PACTIOIOXKEHUS PAMOH.
[IpuMeHsITh  KOOpAMHATHI  HPU  PELICHUU
FEOMETPUUYECKUX M MPAKTUYECKHUX 3ahad, Ut
MOCTPOEHUS MaTeMaTHYeCKHX MoJjiesei
peasbHbIX 337a4 («METOJ KOOPAMHATY).

[IpaBunpHbIE
MHOI'OYT'OJIbHUKH.
JInvHa OKpYHOCTH H
IJIOLIAa/1b KpyTa.
Brruucnenue
mIomanei

@opMyJIUPOBATh  ONPEACICHUE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOJIUTh UX AJIIEMEHTBHI.
ITosp30BaThCS MOHSATHEM JJIUHBI OKPY>KHOCTH,
BBEJIEHHBIM  C  [OMOIIBIO  TMPABHIBHBIX
MHOTOYTOJIbHUKOB, — ONpeAeNsaTh 4ucio [,
JIIMHY OYyTH U paguaHHyI0 Mepy yIua.
[IpoBoauTh mepexod OT paJuaHHON MeEpbI yria
K I'palyCHOM M Ha00OPOT.




OmnpenensTsh MI0Maab Kpyra.

BeBogute  Qopmynel (B TpamycHOM U
pajgMaHHON Mepe) Juid JJIUH Ayr, IUIoIanei
CEKTOPOB U CETMEHTOB.

Beruncnsate miomanu  Guryp, BKITIOYAFOIIAX
AJIEMEHTBI OKPY>KHOCTHU (KpyTa).

HaxoauTe miiomany B 3aa4ax peajibHOM KU3HU

HBI/I)KGHI/IH IIJIOCKOCTHU

Pazouparp MIPUMEPBHI, WJUTFOCTPUPYIOIINE
MMOHATHUS JBUKEHUS.

dopMynHpoOBaTh OMPEIEICHUS MapalIeIIbHOTO
nepeHoca, MOBOPOTa M OCEBOM CHUMMETPHH.
BriBoauts Ux CBOICTBA, HaXOIUTh
HETIOJABI>KHEIC TOYKH.

HaxomuTte 1eHTppl W OCH  CHUMMETpPHil
pOCTEHIINX PUryp.

[IpuMeHATh  TmapaJIeNbHBIA ~ TEPEHOC |
CHUMMETPHUIO TIPU PEUICHUU TEeOMETPUUYECKUX
3a/1a4 (pa3ouparh MpUMEpHI).

IToBTOpeHune

OmnepupoBarh mnoHATUSMH: (urypa, TOUKa,
npsimas, yToJI, MHOT'OYT'OJIbHUK,
paBHOOEAPEHHBIH U PaBHOCTOPOHHUM
TPEYrOJbHUKH, NPAMOYTOJBHBIM TPEYrOJIbHUK,
MearaHa, OMCCEKTpHCca U BbICOTA TPEYTOJIbHUKA,
napajiesiorpaMM, — poM0,  NPSMOYTOJIBHUK,
KBaJparT, Tpaleluus; OKPYKHOCTb, KacaTelbHas;,
pPaBeHCTBO M moaobue (uryp, TpeyroibHUKOB;
MMapaJUIEIbHOCTh M NEPIEHIUKYJSPHOCTb
INPSAMBIX, YIOJl MEXAY NpPSAMBIMH, CHUMMETPHUS
OTHOCHUTEJIBHO TOYKM M MPAMOW; JUIMHA,
paccTossHMe,  BeIWYMHA  yriaa,  IUIOLIAjb,
MIEPUMETD.

Hcnonb3oBate  (GopMmynbel:  mepumerpa U
Ioaau MHOT'OYTOJIbHHUKOB, JUTUHBI
OKPY)KHOCTH W IUIOHIaJM  Kpyra, o0béma
IPSIMOYTOJIBHOTO TIapajuIeICTIUIIENA.
OnepupoBarh  MOHATHUAMHU:  IPSIMOYTOJIBHAS
CHUCTEMa KOOPJMHAT, BEKTOP; UCIIOJIB30BaTh ITH
MOHATUSA A IPEACTaBICHUSA  JaHHBIX U
pemieHus 3a7ad, B TOM YHCIE€ W3 JPYTHX
y4eOHBIX IPEAMETOB.

Pemate 3agaun Ha TOBTOPEHHE OCHOBHBIX
MOHATUM,  WIUIIOCTPALMI0  CBA3EH  MEXKIY
Pa3IMYHBIMM YaCTAMH Kypca.

BriOupate MeToa [Uis perieHus 3a1a4H.

Pemate 3a1a4u U3 MOBCETHEBHOW KU3HU

Hroro
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