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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OJWH W3 OCHOBHBIX pAa3/IeNiOB INKOJHHOW MaTeMaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIICHWA W B3aMMHOE pACIOJOXKCHHE, OINUPAeTCs Ha  JIOTUYECKYIO,
JI0Ka3aTeIbHYI0 JIMHUIO. [|eHHOCTh M3Y4eHUs TE€OMETPUH Ha YPOBHE OCHOBHOTO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHBIE PACCY)KICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOHUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJeHHS «OT TPOTHBHOTO», OTIMYAaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHE TOKazaTeabHas
JIMHUS UMECT ISl YIITyOIEHHOTO N3YYEeHUSI MATEMATHKH.

[lenbto M3YYEHUST TEOMETPUU SIBISICTCSL UCTIOIB30BaHUE €€ KaK HMHCTPYMEHTA
IIPY pENICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTHYECKUX 3a7a4, BCTPECUAIOIIHXCSI
B peanbHOM ckm3HHM. OOyuarommiics JODKEH  HAYYMThCS — ONpPENeNsTh
reOMETPHUECKYI0 (PUTYpy, ONHCHIBATH CIOBAaMH YepTEX WM PUCYHOK, HAWTH
IUIOINAAb  3€MEIbHOTO  YYacTKa, pACCUUTHIBATh  HEOOXOIUMYIO  JUIMHY
OIITOBOJIOKOHHOTO Kabesst uiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOWIIAL.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYHCIUTEIbHAS JIMHUS B M3YYCHHHU T€OMCTPHH.
[lpu pemeHny 3a7ad MPAKTHYECKOTO XapakTepa OOYYaAIONIMICS YYUTCS CTPOHTH
MaTeMaTUYEeCKUE MOJICIM  PEaJbHBIX JKH3HCHHBIX CHUTyalllid, TPOBOJHUTH
BBIYUCJICHUS M OIICHUBATh aJICKBATHOCTH ITOJIyYEHHOTO Pe3ysIbTara.

OcobeHHOCTh y4eOHOro Kypca yriayOa&éHHOTO U3YYEHUSI TEOMETPUU COCTOUT
B TOM, 4TO 0Oydarourecs He MPOCTO 3HAKOMSTCS C ONPEACTIEHHBIMY MTOHIATUSMHU, a
YBEpEHHO OBIafeBatoT UMH. CyIIECTBYIOIINE TEMBbI IMPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rITyOOKOM YPOBHE, a 00yJaroIuecs npuoopeTaroT
YMEHUs, TIOMOTAIONIMEe WM YBEPCHHO TNPUMCHSTH CBOM 3HAHHUS HE TOJBKO B
MaTeMaTUKe, HO ¥ B CMEXHBIX MTPEIMETAX, MPEKIC Bcero (pu3nke u nHPopMaTuke,
a TaKk)Ke TOJIb30BAThCS TOJYYCHHBIMUA 3HAHUSMH TPH PEIICHUH MPAKTHYCCKUX
3ajad.



MECTO VYYEBHOI'O NPEIMETA «I'EOMETPUS» B YYEBHOM
IIJIAHE

CornacHo ydeOHOMYy IIaHy B 7-9 Kiaccax wu3ydaercs YriayOiaEHHBIM
yueOHbIll Kypc «l'eoMeTpusi», KOTOpBIM BKIIOYAET CIEAYIOUIUE OCHOBHBIC
pazzaensl coaepxanus: «Hauana reomerpumn», « TpeyroabHUKNY, «OKPYKHOCTHY,
«YeTblpéxyronbHUKN», «llonobuey, «nemMeHTsl TpuronoMeTpumn», «llnomanmy,
a Taxxe «Mertoa koopauHaT», «Bektopsny, «[Ipeodpa3oBaHus MIOCKOCTHY.

Ha usydyenue yueOGHoOro kypca «l'eomerpusi» orBoautcs 306 yacoB: B 7
kiacce — 102 ygaca (3 gaca B Hefeno), B 8 kiacce — 102 yaca (3 gyaca B HeJien0), B
9 knmacce — 102 yaca (3 gaca B HEACIIO).

HEJIN )| 3AJJAYHN N3YUYEHUSA YYEBHOI'O IMPEJIMETA
«I'EOMETPUS»

I{enbro M3ydeHUst FTEOMETPUU SBIISAETCA UCIIOJIB30BAHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUM KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4YWuTbCs — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEPTEX WIA PUCYHOK, HAWTU
IUIOLIAAb  3E€MEJIbHOTO  YYacTKa, pPACCUMTHIBATH  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaTeMaTUYECKUE MOJEIM  PEAIbHBIX JKMU3HEHHBIX CHUTYyallud, IPOBOIUTH
BBIYMCJIEHUS U OLICHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YIIbTATA.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA
7 KIIACC
Hauaia reomerpun

Hctopusi BO3HMKHOBEHHMSI U pa3BUTHS reomeTpud. HavanbHble TOHATHS
reometpun. Touka, mpsiMas, oTpe3ok, jayd. Ilonstue 006 akcuome, Teopewme,
JI0KA3aTeNIbCTBE, ONPEIEICHUN.

B3auMHOe pacnonokeHue TOYEeK Ha MNpsSMou. l3mepeHue [UMHBI OTpe3Ka,
PacCTOSTHUE MEXAY TOYKAMU.



[TonymnockocTs u yrois. Buael yrinos. MI3Mepenue BennunH yrioB. BepTukanbHbie
U CMeXHbIE yribl. [lapamiensHble U NEepHeHANKYIIIpHBIE NpsMble. PaccTosHue OT
TOYKH 10 IpsiMoil. buccekrpuca yrina.

Jlomanas. Buabsl nomasbix. JlnuHa somaHou. MHoroyronebHuku. Ilepumerp
MHOTrOyroyibHuKa. [IoOHsITHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[TepBuuHbIE peACTAaBICHUS O PABEHCTBE (PUTYp, UX PACIION0KEHUN, CAMMETPUH.
[Ipocrenmmue nmoctpoenus. THCTpyMEHTHI 111 U3MEPEHHUI U IOCTPOCHUM.
TpeyronbHuKu

Bumgel  TpeyroipHUKOB: OCTPOYTOJBHBIC, MPSIMOYTOJNBHBIE, TYIOYTOJbHBIC,
paBHOOEIpEHHBIC, paBHOCTOPOHHWE. MenuaHa, OWCCeKTpUca H  BBICOTA
TPEYTOJIbHUKA.

PaBenctBo  TpeyronbHukoB. IlepBelii ©  BTOPOM NpPU3HAKKM  PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
pPaBHOOEIPEHHOTO TPEYroJdbHUKa. TpeTuil Npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUS MEXIYy CTOPOHAMM U yIJIaMM TpeyroibHuKa. HepaBeHCTBO
TpPEYroJibHUKa. HepaBeHCTBO O JUIMHE JIOMaHOM.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOMl cuMMeTpuu. IIpumepsr
CUMMETPHUH B OKPYKAIOIEM MUPE.

[Tapamienbabie psiMbie. CyMMa yriloB MHOTOYTOJIbHUKA

[TapaiuieIbHOCTh NPSAMBIX, UCTOPUYECKUE CBEACHUs O Mocryiare EBkimaa u o
pomu Jlo6aueBCKOTO B OTKPBHITUHM HEEBKIUIOBOM TeoMerpuu. CBoiicTBa U
MPU3HAKN NapajuieNbHbIX NpaMbix. CyMMa yrioB TpeyrojbHUKA. BHENIHUE yribl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

[IpsAMOYTOJIBHBIE TPEYTOIBHUKHU

[Ipu3Haku paBeHCTBA IIPSAMOYIOJBHBIX TPEYroJbHUKOB. IleprneHaukyisip u
HakJIOHHAs. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEYrOJbHUK € yTIIoM B 30°.

OKpyY>XHOCTb



[ToHATUSL OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYKHOCTH M Kpyra: LEHTp, pajuyc,
JMaMEeTp, XOpJa, UX CBOMCTBA. B3anMHOE pacnonoKeHue OKPYKHOCTH U MPSAMOM.
KacarenpHagd u cexkymas K OKpPYKHOCTH. OKpYKHOCTb, BIIMCAaHHasi B YTIOJL
[IpocTeiimme MOCTPOSHUS C TOMOIIBIO IUPKYJIA U JIMHEUKH.

FCOMCTpI/I‘ICCKI/Ie MCCTa TOUYCK

[ToHsiTHE O TEOMETPUUECKOM MecTe ToueK. [Iprumepbl reoOMeTpUYECKUX MECT TOUYEK
Ha IJIOCKOCTH. buccekTpuca yriia u cepelMHHbIN NMEePHeHANKYIIIP K OTPE3KY Kak
reoMeTpuyeckue Mecra Touek. OnucaHHasi OKpYKHOCTbh TPEYTOJIbHUKA, €€ LIEHTP.
MeTon reoMeTpuYECKUX MECT TOUYEK MPHU PEIICHUH TEOMETPUYECKUX 3a/1ay.

[TocTpoenus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH

I/ICTOpI/I‘-ICCKHG CBCACHMU. O06ocHoBaHus HpOCTGﬁIHHX HOCTpOGHI/IfI, OTallbl 3aJa4Hn
Ha IIOCTPOCHU A, PCIICHUC 3a/la4 Ha IIOCTPOCHUC TUPKYJICM U JINHEHKOM.

8 KUIACC
YeThIpEXyTOIBbHUKN

[Tapamnenorpamm, ero Npu3HaKku U cBorctsa. [IpsMoyronsHuK, poM0, KBagpar, ux
NpU3HaKU U cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpanenusi, €€ CBOWCTBa U
npu3Haku. [IpamoyronsHas Tpanenus. CpeaHss JUHHS Tpareluu.

Cpemusisi JTUHHSI TPEYroJibHUKa. MeToJ YABOSHUS MEIUaHbl TPEYTrOJIbHUKA.
Teopema o nepeceyeHnn MeAMaH TPEYTOIbHHKA.

Teopema daneca, Teopema 0 MPOMOPIUOHATBHBIX OTpe3kax. Teopema BapuHboHa
JUTSL TIPOU3BOJILHOTO YETHIPEX YT OJIbHUKA.

[{eHTpambHO-CUMMETPUYHBIC (DUTYPBI.
[TomoOue

[Togobue TpeyronbHUKOB, Kod(pdurnment mnogodus. Ilpusnaku momOOUS
TPEYroJbHUKOB. [IpuMeHeHne momo0us TpPH PEIICHUH TEOMETPUUECKHX U
MPAKTUYECKUX 3a]1a4.

IImomans

[Tonsitue o miomaau. CoiicTBa 1Iomazeii reomerpudeckux uryp. [pocreiimme
dbopMysbl IS MO TPEYTOJIbHHUKA, TapajieiorpaMma, poMOa M Tpamneruu.
[Tnomaau nomoousx Guryp. OTHOIIEHNE TUIOMAACH TPEYyTOILHUKOB.



Teopema [Tudaropa

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa npu pemieHun
PaKTUYECKUX 3a]a4.

DneMEeHThl TPUTOHOMETPHUH

CuHyc, KOCHMHYC, TaHI€HC H KOTAHIT€HC OCTPOTO yrja MpPSIMOYTOJbHOTO
TpeyrojpHuKa. TpuroHomerpuueckue ¢yHkiuuu yriaoB B 30o, 450 u 60o.
[TponopiinoHanbHbIe OTPE3KH B MPSIMOYTOIBHOM TPEYTOJIbHUKE.

Yriael n quBIpéXYTOHBHHKH, CBA3AHHBIC C OKPYXHOCTBIO

BnucanHble ¥ NEHTPAIBHBIE YTIIBI, YIOJ MEXIY KacaTeJIbHOW M XOPAOH. YTUIbI
MEXIYy XOpJaMU U CEeKylIIMMHU. BrucaHHblE U ONHCAHHBIE OKPY>KHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
YEeThIPEXYroJIbHUKA. B3anMHOE pacnonokeHue NBYyX OKpykHoctel. Kacanue
OKpy>xHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC
Pemienne TpeyroJbHUKOB

Cunyc, kocunyc, Tanredc yrioB ot 0o g0 1800. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. @DopMmynel mnpuBeAcHUsA. PemieHne TpeyroJbHUKOB. Teopema
KOCHHYCOB M T€OpEMa CUHYCOB. PeleHne npakTHYecKHX 3a/1a4 ¢ UCIOJIb30BaHUEM
TEOpEeMbl KOCHMHYCOB W TEOpEMbl CHUHYCOB. PellleHune 3amady reomMeTpuyecKou
OINTHKH.

Tpuronomerpuueckue GopmyJibl IJis TJIOMIAA TPEYroibHUKA, MapajieiorpaMmma,
pombOa, Tpameuun. Dopmyna IT'epona. Dopmyna TJIOMIAAM  BBITYKIOTO
YEeTBIPEXYTOJIbHUKA.

[TogoGue TpeyroJbHUKOB

Xopasl U MOJO0OHBIE TPEYTOJBHUKH B OKPYKHOCTH. Teopema O MpOU3BEACHUU
OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpemMa o
KBaJlpate KacaTelbHOW. [IpuMeHeHHe Tpu pelIeHuW TEeOMETPUYECKUX 3aiad.
Teopemsl UeBsl 1 Menenas. [lonsatre o romoTeTuu.

Meron koopauHAT



VYpaBHeHHe TpSIMON Ha TUIOCKOCTHU. YTJIOBOH KO3((ULIMEHT U CBOOOAHBIN YIIEH,
UX TeoMeTpuueckuil cmbicia. llapannensHocTs M MEPHEHIUKYISIPHOCTh MPSIMBIX
(uepe3 yrioBoit ko PuIueHr).

VYpaBHeHue okpyxkHOcTH. HaxoxkaeHue nepecedeHuid OKpyKHOCTEN U MPSAMBIX B
koopauHatax. PopMmyna pacCTOSHUS OT TOYKM 10 mpsamou. Ilnomans
napajieiorpaMma B KOOpJWHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW ILIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

Bekropsl

Bektopsl Ha mockoctu. Cllo)KeHHE M BBIYMTAaHME BEKTOPOB — IIpaBUIIA
TPEYTOJIbHUKA U NapajuienorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOopa. ClIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHatax. [[puMeHeHrne BEKTOpOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o 6asuce (Ha MIOCKOCTH). PaznoxkeHus: BeKTOpoB 1o 6azucy. CkaiasipHoe
MPOU3BECHUE BEKTOPOB, F€OMETPUUYECKUI CMBICT U BBIPAXXEHUE B JIEKAPTOBBIX
KoopauHaTax. JIucTpuOyTUBHOCTH CKalspHOrO mpousBeneHus. CKalsipHOE
MpOM3BEICHNE U mnpoenupoBaHue. [IpuMeHeHue CKalIpHOTrO MPOU3BEICHUA
BEKTOPOB [IJI1 HaXOXKJICHUS JJIMH U YIJIOB. PellleHne reoMeTpuyeckux 3agad c
MTOMOIIBIO CKaJISIPHOTO MTPOU3BEACHUS.

JInmnHa OKpy>KHOCTH M IUIOIIAIb Kpyra

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nmMHa OkpykHOCTH. I'pamycHas m pannaHHas
Mepa yria, BBIUMCIEHHUE JJIMH Oy OKpyXHOcTeu. [lmomans kpyra, cekropa,
cerMeHTa. lcropuueckue cBeAeHHS 00 HW3MEPEHUU JJIUHBI OKPYXKHOCTH H
IUIOIIAN KPYTa.

JIBM>KEHUSI TITTIOCKOCTH

[entpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpuuHble Qurypsl. I[loBopor.
OceBass cummeTpusi. OUTrypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOW OCH.
[TapajutennbHBIN TIEPEHOC.

[TonsiTue ABMKEHUS U ero cBoicTBa. PaBeHcTBo guryp. [IposiBieHus cuMMeTpuu B
IIPUPOJE, JKUBOIIMCH, CKYJIBITYype, apxurekrype. Kommoszumuum nBUXEHUN
(npocreiiime npumepsl). [IpuMeHeHre B TEOMETPUUECKUX 3a/1a4uax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUS. YIJIYBJIEHHBIN YPOBEHb» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImyHOCTHBIE ~ pe3ysnbTaTbl  OCBOCHMS  IPOrpaMMbl 110  MaTE€MAaTHKE
XapaKTEepU3yKTCs B 4YaCTH:

1) maTpuoTUYECKOr0 BOCIIUTAHHUSA:

IIPOSIBJICHUEM HHTEPECAa K IPOIUIOMY M HACTOALIEMY POCCUMCKOM MaTEMaTHKH,
LICHHOCTHBIM OTHOIIEHWEM K JOCTHKEHHUSM POCCUUCKUX MAaTEMATHKOB U
POCCUMCKOM MAaTeMAaTU4eCKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JIOCTHKEHHU B
JIpYrUX HayKax U NPUKIAJHBIX cPepax;

2) rpa’kJaHCKOr'0 U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

TOTOBHOCTBIO K BBITTOJIHEHUIO 005I3aHHOCTEH IPpaKJaHWHA U peaju3alliy ero Mpas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBJICHHH, MPOUEAYp TPakKJaHCKOTO oOlecTBa (Hampumep, BHIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJCHHUIO ASTHYECKUX IMpPOoOJieM, CBS3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHHI HayKW, OCO3HAHHEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAOBOTO BOCIIUTAHMUSL:

YCTAaHOBKOM HAa AKTMBHOE YyYacTHE€ B PEHICHUM MPAKTHYECKUX 3aJad
MAaTEMATUYECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaXHOCTHU MaTE€MaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5CTETUYECKOT0 BOCTTMTAHMUS:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY W 3CTETHMYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXKICHHUN, YMEHUIO BUJICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTEN HAYYHOrO O3HAHUS:



OpHEHTauMel B  JEATEIIbBHOCTM HA COBPEMEHHYK) CHCTEMY  HAy4HBIX
IpECTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UEIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKHM Kak cdepbl YelIOBEUYECKOM
NEATEIIBHOCTH, JTAIlOB €€ Pa3sBUTUSA W 3HAYMMOCTH JUIA PAa3sBUTHUS LUBWIA3ALUH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH M MATEMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
ITIO3HAHUS MHPA, OBJAJCHUEM HABBIKAMH MCCIIEN0BATENBCKON AEATEIBHOCTH;

6) ¢usnyeckoro BocnUTaHUs, (HOPMHUPOBAHHS  KYJIBTYPHl  3[0POBBS |
IMOLMOHAIBHOTO 0J1aronoyyus:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTUUYECKUE 3HaHUS B HHTEPECAaX CBOETO 3/I0POBBS,
BEJICHUS 3[0pOBOro o0pa3a XH3HU (30pOBO€ NHTaHUE, COaJaHCHUPOBAHHBIN
peXUM  3aHATHA W OTAbIXa, peryjspHas  (u3MYecKas  aKTHUBHOCTD),
c(OpPMHPOBAHHOCTBIO HABBIKA PEPIIEKCUH, MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY
Y TAKOT'O K€ IpaBa APyroro 4eJI0BeKa;

7) KOJIOTHYECKOTO BOCITUTAHMS:

OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTU COXPAHHOCTHU OKPYXAIOIICH Cpelibl, IUIAHUPOBAHUS MTOCTYKOB U OIEHKHU
UX BO3MOXXHBIX MOCJIEICTBUH JIJISl OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TJI00aTbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX PEIICHHUS;

8) aganTaiyy K U3MEHSIOUMMCS YCIOBUSIM COLUATIBHON U MPUPOIHOM CpEeJibl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJIOBHUSX HEONPEAECIEHHOCTH, MOBBIIIECHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IEITENBHOCTD, B TOM YUCIIE YMEHUE
YUUTBCS Yy JPYTUX JIOJEH, MpuoOpeTaTb B COBMECTHOW MAESITENIbHOCTA HOBBIC
3HAHWs, HABBIKM U KOMIIETEHLIUH U3 OIBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, (HOPMYIUPOBATH WJIEH,
HOHSTHS, TUTIOTE3bl 00 0OBEKTAaX U SBJICHUSX, B TOM YHUCIIE paHEC HEU3BECTHBIX,
OCO3HaBaTh JAe(PUINTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIONUN KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
pemeHuss U AeHCTBUA, (OpMyIMpoBaTh W OIEHWBATH PUCKH W TIOCIICICTBUSA,
dbopMUPOBATH OIIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHS NpOTpaMMBI [0 MaTeMaTHKE Ha ypPOBHE OCHOBHOTO
oOmero ob6pazoBanusi y oOydaromerocsi 0yayT chOpMUPOBAHBI METAPEIMETHBIC
pe3yIbTAaTHI, XapaKTePU3YIOIINECS OBJIAJICHUEM YHHUBEPCAIbHBIMU
NIO3HABATCIBHBIMH  JCHCTBUSAMH,  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
JICHCTBUSMHU M YHUBEPCAIbHBIMHU PETYJISSTUBHBIMU JCHCTBUSIMHU.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YICOHBIC ICHUCTBUS
ba3oBbie nornueckue JIeCTBUA:

BBISIBJISITE M XAPAKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALUY,
OCHOBaHUS JJ1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpPUHUMATBD, q)OpMYJII/IPOBaTB u HpGO6p330BBIBaTI> CYXXKACHUA: YTBCPAUTCIILHBIC
U OTPHULATCIIbHBIC, CIMHUYHBIC, YaACTHBIC U 061]1](16, YCJIOBHBIC,

BBIABJIATH MATCMATHYCCKHUC 3aKOHOMCPHOCTH, B3aWMMOCBA3UM W IIPOTHBOPCYHUA B
(baKTaX, JaHHBIX, Ha6J'IIOI[CHH5IX N YTBCPKACHUAX, IIPCAIaraTb KPHUTCPUU OJIA
BBIAABJICHUA 3aKOHOM€pHOCTGﬁ u HpOTHBOpG‘IHﬁ;

JleJlaTh  BBIBOJBI C  MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
VHJYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

pa30upaTh [10Ka3aTeNbCTBA MATEMATHYECKUX YTBEPXKACHUH (MpsMble U OT
IPOTUBHOT0), TMPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
(bakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXaeHus;

BBIOMpATH CMIOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHus, BbIOMpaTh Hanboiee TMOAXOMAMUA C Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBrle ncciienoBarenbCKue IEUCTBUA:

WCIIOJIb30BaTh  BOIMPOCHI KAaK HCCIEAOBATEIIbCKUH WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
CaMOCTOSATEIILHO YCTaHABIIMBaTh MCKOMOE W JaHHOE, (hOpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UITNIO, MHCHHUE;



MPOBOAUTH MO  CaMOCTOATEIBHO  COCTABJIECHHOMY IUJIaHY  AKCHEPUMEHT,
HCCIICJIOBAHUE 110 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00OBEKTOB MEXIY COOOM;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIIEHUS M BBIBOABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIONCHMS, HUCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BHIBOJOB U 0000IIEHNUI;

IIPOrHO3UPOBATE  BO3MOKHOC  PA3BUTHUC IIpOHCCCA, A TaAKIKC BbIABUI'ATH
IMPCAITOJIOKCHHUA O €TI0 PA3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ nndopmarmei:

BBIABIIATD HCOOCTAaTOYHOCTD u N30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOIIHMI>IX AJI PCIICHUA 3a1a49H,

BBIOMpaTh,  AHAIM3UPOBATHb,  CHUCTEMATU3UPOBATH U  HUHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (hopMy mpeAcTaBiIeHUs MHGOPMAIMU U HUIUTIOCTPUPOBATH PEIIAEMbIE
3aJlayu CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi 1 MX KOMOMHALUSAMY;

OLICHMBAaTh HAAEKHOCTh HH(MOpPMALUU MO KPUTEPHSIM, MPEIIOKEHHBIM WM
c(OpPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHbIE YUEOHbIE ACHCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKIEHUS B COOTBETCTBUM C YCJIOBHSIMHU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XO0/ic OOCYXJEHHUs 3a/JlaBaTh BOINPOCHI MO CYIIECTBY OOCYXXJ1ae€MOW TEMBl,
npoOJjieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEUIEHUs, COINOCTAaBIATh CBOM CYXKACHUS C CYXICHUAMHU APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3yJNbTaThl PEIICHUS 3a0a4d, OKCIEPUMEHTa, HCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTAlUU U 0COOEHHOCTEN ayIMTOPUH;



MOHUMAaTh ¥ WCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW W WHIUBUIYATbHON
paboThl MpU pEIICHWH Y4YeOHBIX MaTEMaTHYCCKUX 3a7ad, NPHHUMATh IIeJb
COBMECTHOM JIEeATEIBHOCTH, IUIAHHPOBATH OPTraHU3allMI0 COBMECTHOH pabOoTHI,
pacmpenenaTh BHIBI pa0doT, JOrOBapHBaThCsA, OOCYXKJIATh IPOILECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (0OCyXJIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHIbI, OIICHHBATH
KayecTBO pe3yjibTaTa M KauyecTBO CBOETO BKJIaga B OOMMHA pe3ydbTaT Io
KpUTEpUsM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsTuBHble YHUBEpCATbHBIC YU€OHBIE ACHCTBUS
Camoopranuzanus:

BBISBJISITH MPOOJIEMBl [JIs1 PELICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsIX,
OpPUEHTHPOBATHCS B PA3IMUHBIX MOAXOAaX MPUHATHUS pelleHni (MHAUBUAYaAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIATh IIAH, aITOPUTM pELIeHMs 3aJaud (WM €ro 4acTh),
BBIOMPATh CHOCO0 pPEIICHHsS] C Y4ETOM HMMEIOUIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHUPOBATH BapHAHTbl PEUICHUN C
y4ETOM HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN MHTEJIJICKT:

BJIaACTh crocodoaMu CaMOITIPOBCPKH, CAMOKOHTPOJIA IIponccca H pce3yiabTara
pEeIICHUA MaTeMaTHYECCKOM 3agadyu, CaMOMOTHBAIIUU U pe(l)J'ICKCI/II/I;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU DELICHUM 3a1ayu,
BHOCUTb KOPPEKTHBbI B JI€ATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3YyJIbTaTa JEATEIbHOCTH IIOCTABJIECHHON LENH H
YCIIOBUSIM, OOBACHSITh IPUUYMHBI IOCTHKEHUS UM HEOCTHXKEHUS! LIETTU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXXaTb 5MOLUHU IIPU U3YYCHHUHU MATCMATUYCCKHUX 0OBEKTOB U (baKTOB, JaBaTb
OMOIMOHAIBHYIO OLCHKY PCHICHMA 3a1a1H.



INPEAMETHBIE PE3YJIBTATDBI

K xonIiy oOydenus B 7 kilacce 0OyJaromuiics MONYyYUT CIEAYIOIMNE MPeIMETHBIE
pe3yJIbTaThI:

Pacno3naBaTh M3yueHHBIE T'eOMETpHUEcKHe (UTYPBI, OMPEIENATh UX B3aUMHOE
pacmojoxeHne, U300pakaTh reoMeTpuYecKkrue (DUTyphl, BBHITIOIHATH YEPTEXKH IO
YCJIOBHIO 3a7a4u. M3MepsTh IMHENHbIE U YIVIOBBIE BEIWYUHBI. Pemares 3a1aun Ha
BBIYUCJICHUE [IJINH OTPE3KOB U BEJIUYUH YIJIIOB.

JenaTe TPUKUAKY U OLEHKY JMHEWHBIX M YIJIOBBIX BEJIWYMH TMPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSAIKY BETUUHHBI.

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKUM 3a/la4adM.

ITonp30BaThCs IIpU3HAKaMH PaBCHCTBA TPCYIrOJIbHHUKOB, UCIIOJIb30BATh IIPU3HAKHU U
CBOMCTBA paBHO6CI[pCHHI)IX TPCYI'OJIBHHUKOB IIPH PCIICHUU 3aaa4.

[IpoBOIUTH JIOTMYECKHE PACCYXJICHUS C HCIOJIB30BAHHEM TI'€OMETPHYECKUX
TEOpEM.

[lonp30BaTbCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJBHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a]a4.

Onpenensathy MnapauieIbHOCTh NPSAMBIX C MOMOULIBIO YIJIOB, KOTOpbIE 00pa3yeT C
HUMU cekymas. Onpenensarh NnapayuledbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOU MPSIMOM.

Pemiats 3aauun Ha KiieTyaTol Oymare.

[IpoBOANTH BHIUUCICHUS U HAXOJWUTh YKMCIIOBbIE U OYKBEHHBbIC 3HAUYCHUS YIJIOB B
F€OMETPUUECKUX 3a7a4ax C HCMOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUH JIBYX
MapaJyICIbHBIX MPSAMBIX CEKYIIEeH. Pelmars mpakTHuecKre 3aauyd Ha HAXOXKIACHUE
YIJIOB.

Brnaners mnonsituem reomerpudeckoro wmecra Touek (I'MT). Omnpenensite
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK T€OMETPUUECKHE
MecTta Touek. [Tonp30BaThCs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEeIbCTBE TEOMETPUUECKUX YTBEPKACHUM U TTPU PEUICHUM 3a/1a4.



@opMyIMpOBaTh ONPENCIICHUS OKPYKHOCTH M Kpyra, XOpApl W JauaMmerpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IPUMEHATH
9TU CBOWCTBA IIPU PEILIECHUU 3a]1a4.

Bnagerp NOHATHEM ONMCAHHOM OKOJIO TPEYrojibHUKA OKPYXHOCTH, YMETh
HaXOAUTh €€ LeHTp. JloKa3bIBaTh U HUCIOJIb30BATh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJI0B TPEYrOJIbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpEIUHHBIE
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

BJ'IaI[CTB MOHSITHEM KacaTeJIbHOM K OKPYKHOCTH, IIOJIb30BATHCA TGOpGMOﬁ 0
MNCPICHINKYIIAPHOCTH KacaTeJbHON U paanyca, HpOBCIIéHHOFO K TOYKC KaCaHM:I.
I[OK&BBIB&TB PaBC€HCTBO OTPE3KOB KACATCIIbHBIX K OKPYKHOCTH, HpOBeI[éHHBIX nu3
OI[HOﬁ TOYKH, U IIPUMCHATDH 3TO B PCHICHHUHU I'COMCTPHUICCKUX 3aJ1a4.

Jloka3pIBaTh U MPUMEHSTH IPOCTEUIINE T€OMETPUUECKUE HEPABEHCTBA, TIOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUS C TOMOIIBKD IUPKYIS M
JINHEUKH.

K xoH1y o0yuyenus B 8 kinacce 00y4yaroUIuiics MOMyYUT CIACAYIOLUIUE MTPEIMETHBIE
pe3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHJIBl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
WX CBOMCTBAMHU NP PELICHUM TeOMETpUYECKUX 3adad. PaznuyaTe mpu3HaKd U
CBOMCTBa MapajjerorpaMma, pomdba U TPSMOYTOJbHMKA, JOKa3blBaTh HX U
YBEPEHHO MPUMEHSTH MIPU PEIICHUN TEOMETPUUECKUX 3a/1au.

Hcnonp30BaTh CBOWCTBA TOYKH IMEpPECEUCHUS MeEIUaH TpPEyroibHHKa (I[eHTpa
Macc) B PEILICHUH 3a/1ay.

Bnanete moHsATHEM CpeqHEd JIMHUU TPEYroJibHUKAa W Tpamneluu, IPUMEHSITh UX
CBOICTBA IIPU pELICHUU TeOMETpUYeCcKUX 3a1ad. Mcnons3oBats Teopemy Paneca u
TEOpEMY O TNPOMOPLHMOHAIBHBIX OTpe3Kax, NPUMEHSATh HX MJId PELICHUS
MPaKTUYECKUX 3a]1a4.

Pacnio3naBaTh LIEHTpaJbHO-CUMMETPUYHBIE (PUTYPBI U MCIHOJB30BaTh UX CBOMCTBA
IIPU PELICHUU 3a/1a4.

Brnanets TNOHATHSMH TOAOOMS TPEYrOJbHUKOB, KO3(PduuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh npencraBiieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU



mo00MsT TPEYTrONBHUKOB TPHU PEIICHUH TEOMETPUYECKuX 3amad. JlokaspiBaTh u
IIPUMEHATH OTHOLLIEHUS IPONOPLUOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BbIBONTE M KCIIONIB30BATH MpOCTEUIINE (POPMYJIIBI s TUIOLIAN TPEYTOJIbHUKA,
napajuiesorpaMma, pomOa M Tpaneuuu. BpuuciasaTs (pa3audHbIME crioco0aMn)
IUIOIIA/(b TPEYrOoJIbHUKA W IUIOIIAJM MHOTIOYTOJIBHBIX (Uryp (IOJIb3ysCh, TIE
HEOO0XO0MMO, KaJIbKyJIATOpOM). 3HaTh OTHOIICHUE TUIOIIAAeH MOI00HBIX GUryp u
OPUMEHATh TMpU peleHud 3a1ad. lIpuMeHsATh 1oydeHHbIE YMEHHS B
MPaKTUYECKUX 3a]adax.

[Tome3oBatbess  Teopemoit  [ludaropa ams  pemieHUss TEOMETPUUYECKUX U
MpakTU4eCKuX 3amad. CTpPOUTh MaTEMAaTHYECKYH) MOJENIb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIVHBI.

Bianets NOHATHEM BIMCAaHHOIO W LEHTPAIBHOIO YIVIA, YIVIA MEXAY KacaTeJIbHOU
U XOpIOM, ONUCAaHHOM W BIUCAHHOW OKPYKHOCTM TpPEYTrOJbHHUKA U
YEThIPEXYTOJIBHUKA, IPUMEHATh UX CBOMCTBA IPU PEIICHUH 3a/1a4.

[TpMeHATh TMOJYYCHHBIC 3HAHWS HA MPAKTHKE — CTPOUTh MaTEMaTHUYCCKHE
MOJICJIH JIJIS 3a]1a4 peajIbHOU KU3HU M MPOBOUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NIPUMCHCHHEM IIOJO0MS W TPUTOHOMETPHM (MOJB3YACh, TAC HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHiy oOydenust B 9 kiacce oOydaromMiicss MOJYYUT CIEAYIOLUE TPEIMETHbBIE
PE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HAaXOJUTh C HUX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
U YTJIBI JUTSl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs (opmynaMu TPUBENEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUIsl HAXOXKICHUS COOTHOLICHUM MEXIAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, IPUMEHATb HX IS
HAXOXKJIEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHUH TE€OMETPUYECKUX 3a1ad. [IpuMEHSTh MOJIydeHHBIE 3HAHHS IIPU
pPELIEHNN MPAKTUYECKHX 3a4a4.



[IpuMeHATh TPUTOHOMETPHUIO B 3ajladyax Ha HAXOXKJACHUE IJIOIIA[H, BBIBOAUTH U
BIAJETh TPUTOHOMETPUYECKUMH (OpMyJIaMHu JJid IUIOIIAAA TPEYroJbHUKA,
napajienorpaMmma, poM0a, Tparneiuu, BEIBOJAUTh U TPUMEHATh hopmyiny ['epoHa u
dbopmyTy JUTs TUIONIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmets IMpCaACTAaBJICHUC O TOMOTCTHUH, IIPUMCHATD B IIPAKTHYCCKUX CUTYaIHUAX.
Hcnonp3oBaTh TCOPCMBI Yesnl 1 MeHenas IIpu pCUICHNUH 3a/1a4.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX yriaX, YIiIaxX MEXIY XOpJaMu (CEKYIIMMH)
U yIJIe MEXAY KacaTelbHOW W XOPAOW INPHU PEIICHHM T€OMETPUYECKHX 3a/1ad.
Jloka3plBaTh U IIPUMEHATH TEOPEMBI O IPOU3BEICHUM OTPE3KOB XOpH, O
IIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelIbHOM.

BnaneTs moHsTHEM KOOPAMHAT HA TUIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MPSMOU Ha
IJI0CKOCTU. Branerh MOHATHSMU yTI0BOTO KOd(duimeHTa 1 cBOOOJIHOIO YJieHa,
MOHUMAaTh WX TEOMETPUUYECKHM CMBICT M CBSI3b YIVIOBOTO KOd(duimeHTa c
BO3pacTaHWEeM W YyObIBaHMEM JMHEHHOW (YHKIMU. YMETh pemaTh METOJIOM
KOOpAMHAT 3aJlaud, CBSA3aHHBIC C MApAICILHOCTHIO U MEPHNECHAUKYISIPHOCTHIO
NPSIMBIX, TIEPECCUCHUEM MPSAMBIX, HAXO0XKICHHUEM TOUEK NepeCceUCHUs.

BrIBOINTH 1 BIAJETh YPABHEHUEM OKPYKHOCTH. MCIonp30BaTh METOA KOOPAUHAT
JUISL HaXOXKJIEHUS TEPECEUYeHHU OKPYKHOCTEH M mpsMbIX. Bragers dopmynamu
pPacCTOSIHUSL OT TOYKM A0 MPAMOW, IUIOIIAAM NapajuiesiorpaMma B KOOpJIWHATAX,
UMETh MOHATHE 00 OpUEeHTHUpOBaHHOM Momanu. Iloap30BaTbcss MeETOIOM
KOOpJIMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro NpPU PEIICHHH TIE€OMETPUYECKHX H
NPaKTUYECKUX  3axad. I[IpuMeHATb  MeTON  KOOpAMHAT B IPAKTUKO-
OpPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Brnaaets noHATHEM BEKTOpA. YMETh CKJIAJbIBATh U BBIYUTATH BEKTOPBI, YMHOXKATh
Ha YMCJIO, BJIAJIETh MPABWIAMHU TPEYrOJIbHHKA M MapajuienorpaMmma. Bianers
IPAKTUYECKUMHU  HMHTEPIPETALUSAMH  BEKTOPOB.  YBEPEHHO  I0JIb30BAThHCA
KOOpAMHATaMH BEKTOpa. BraaeTe CcloXEeHWeM U BBIYUTAHHEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.

WNwmets mpencraBieHue o Oasuce (Ha IJIOCKOCTH). PackianbiBaTh BEKTOPHI 110
O0asucy. PackmanpiBaTh BEKTOpbI CHUJI  C [OMOIIbIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOWIEHUH. [IpuMeHsATh TmoNydeHHblE 3HAHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1auax.



Brnanerb NOHSATHEM CKaJsipHOTO TMPOMU3BEACHUS BEKTOPOB, IIOHUMATh €r0
Ir€OMETPUYECKUA CMBICII W YBEPEHHO TMOJb30BaThCsl €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOIO MPOU3BEICHUS
U €ro CBs3b ¢ NpoenrpoBaHrueM. [I[puMeHsATh cKalsipHOE MPOU3BEICHUE BEKTOPOB
JUISL HAXOXIEHUs JUIMH U yriaoB. PemaTh reoMerpuyeckue 3ajayv ¢ MOMOIIbIO
CKJISIpPHOTO TIpou3BeneHus. Mcrnob30BaTh CKaaspHOE MPOU3BEACHUE BEKTOPOB B
anredpanvecknx U GU3NYECKUX 3a1ayax.

Biazers MOHATUAMHA NPABUJIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXKHOCTH, JJINHBI
JIYyTH OKPYKHOCTH M PaJAUaHHOM MEpBI yIJIa, BBIYMCIATH IUIOIIANb KPyra M €ro
yacred. [lommmare cwmbicn yucna 7w [IpuMeEHSATH MOJTydYEeHHBIE YMEHHUS IIpU
pEIICHNN NPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHE CBEIEHUS 00 H3MEpEHUU
JUIMHBI OKPY>KHOCTH U ILIOIIAAU KPYTra.

Nmets npcaAcTaBJIICHUC O Hp606pa3OBaHI/II/I IINTIOCKOCTH, O ABMXKCHUAX. HaXOI[I/ITI)
OCH, HOCHTPBI CHUMMCTPHHU q)Hpr, HOCHTPBI IIOBOPOTA, HAXOAHUTH KOMIIO3UWIIUH
HpOCTGﬁHIHX HpGO6p330BaHHﬁ. HpI/IMGHHTB ABHOKCHHUA IINIOCKOCTH IIpU PCIICHHUU
IrcoOMCTPHUUCCKHUX 3a1ay.

[IpuMeHATh MOTy4eHHbIEC 3HAHUS Ha PAKTUKE — CTPOUTh MaTEMAaTUUYECKNE
MOJEIIHN JUIS 3a7a4 PEAIbHON KU3HH U IIPOBOJNUTH COOTBETCTBYIOIIUE BBIYUCICHUS
C IPUMEHEHHEM NOJ00US U TPUTOHOMETPUUECKUX (PYHKIUH (MOAB3YSCh, T1IE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

KoaunuecTBo 4acoB

JyieKTpoHHBbIE (HU(PPOBBIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne HaunmeHoBaHMe pa3/je/ioB U TeM
o/ IporpaMmbl Beero KonTposabHubie IIpakTuyeckue
padoThI padoThI
Hauana reomerpuu. [Ipocreimmue
reoMerpuueckre GUrypsl u ux _
1 cBOifcTBA. M3MepeHHe TeoMeTpHIECKIX 28 1 https://resh.edu.ru/subject/17/7/
BEJIMYUH
2 TpeyronbHUKN 19 1 https://resh.edu.ru/subject/17/7/
[TapamnensHOCTH. CymMMa yIiioB )
3 MHOTOYTOJTBHIKA 15 1 https://resh.edu.ru/subject/17/7/
4 [IpssMOyTOJIBHBIE TPEYTOJIBHUKA 7 https://resh.edu.ru/subject/17/7/
5 I'eomeTpuyeckrue HepaBeHCTBA 5 1 https://resh.edu.ru/subject/17/7/
OxpyxHocTb. ['eomeTpruueckue mecra
6 ToueK. IlocTpoeHus ¢ TOMOLIBIO 18 1 https://resh.edu.ru/subject/17/7/
LHUPKYJIS ¥ INHEUKU
[ToBTOpenme, 0600IIEHNE,
7 10 1 https://resh.edu.ru/subject/17/7/

cUCTeMaTHu3anus 3HaHUU




OBIIEE KOJIMYECTBO YACOB I10

[IPOTPAMME 102 | 6 0
8 KJIACC
KosmmuyecTBo yacos
Ne HaunmeHoBaHMe pa3/je/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoabHbie IIpakTH4eckue
n/n MPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 YeThIpEXyTOMbHIKI 99 2 https://resh.edu.ru/subject/17/8/
5 Mono6re 16 1 https://resh.edu.ru/subject/17/8/
3 IMromas 16 1 https://resh.edu.ru/subject/17/8/
Teopema I1udaropa u Havana https://resh.edu.ru/subject/17/8/
4 TPUTOHOMETPHUU 18 1
VYTJIBI U 4eThIPEXYTOIBHUKH, https://resh.edu.ru/subject/17/8/
5 CBSI3aHHbBIE C OKPY>KHOCTHIO 20 1
[ToBTOpenue, 0600IIEHNE, https://resh.edu.ru/subject/17/8/
6 cUCTeMaTH3allus 3HaHUH 10 1
OBIIEE KOJIMYECTBO YACOB I1O0
102 7 0

[NPOT'PAMME




9 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JJieKTpOHHBIE (HU(PPOBBIE)
KonTposabHubie IpakTuyeckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 PellicH e TPeyrobHHKOB 29 5 https://resh.edu.ru/subject/17/9/
5 TTo106He TPeyToTbHIKOB 12 1 https://resh.edu.ru/subject/17/9/
3 MeTo KoopuHaT 10 1 https://resh.edu.ru/subject/17/9/
4 BekTops! 20 1 https://resh.edu.ru/subject/17/9/
JliiHa OKPYKHOCTH U TLIOMIA/Th https://resh.edu.ru/subject/17/9/
5 16 1
Kpyra
6 JBUKEHUATIIOCKOCTH 10 https://resh.edu.ru/subject/17/9/
[ToBTOpEHue, 0000IICHNE, https://resh.edu.ru/subject/17/9/
/ cUCTEMaTH3allus 3HaHUH 12 1
OBIIEE KOJIMYECTBO YACOB I10
102 7 0

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Aranacsa JI.C., Byty3zoB B.®., Kagomues C.b. u np. ['eomerpus 7-9 k. — M.: [IpocBemenne 2023r
384 crp.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'eometpus 7 kmacc. Pabogas rerpans. YMK "T'eomerpust 7 knace Aranacsa JI.C, Byry3os B.®D.,
Kanomues C.b Uza.Ilpocsemienue, 2022r 64ctp

banasu Onyapn Hukonaesnu I'eomeTpusi. CamocTosTEIbHBIE PAa0OTHI HA TOTOBBIX UepTexax: 7-9
knacesl U3natensecrBo @ennke 2023r, 223cTp

ABtop Huenckas M.A.I'eomerpusi. CaMOCTOATENbHBIE W KOHTPOJIbHBIE paboOThL. 7 Kiacc
uznatenberBo [pocsemenne 2023, 48cTp.

ABtop HMuenckas M.A.I'eomerpus. CamocTosiTebHBIE W KOHTPOJBbHBIE pPabOTHL. 8 Kitacc
u3narensbcTBo [IpocBemenne 2023, S0ctp.

MenbakoBa H.b. T'eomerpus. Jlumakthueckue Marepuaibl. &8 KIacCc. HU3AATEIbCTBO
[Tpocsemenue 2021, 144ctp.

3uB. ['eomerpus. Jumaktudeckue Marepuanbl. [ Kiacc. m3maTenbcTBO Ilpoceemenune 2021,
128cTp.

3uB. ['eomerpus. Jlumaktuyeckue matepuanbl. 8 kiacc. m3marenbcTBo I[Ipocsemenue 2021,
130ctp.

3uB. ['eomerpus. Jlumakrtudeckue matepuansl. 9 kimace. m3marensctBo [IpocBemenue 2021,
126¢Ttp.

A.B.®apkoB KoHTponbHble paboThl Mo reomerpuu. /-9 ki1 K Yy4eOHMKY ATaHacsiHa
JI.C.»I'eometpust 7-9 kiacchl» U3AATENbCTBO «3k3amen» 2022 rog 96 crp.
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