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MHOACHUTEJBbHASA 3AIIUCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA «'EOMETPUS»
Pabouass mporpamma mo ydyeOHOMYy Kypcy '"T'eomerpus" mis oOydarommxcs 7-9 kiaccoB
pa3zpaboTaHa M OCYLIECTBISIETCSI B COOTBETCTBUHM CO CJIEAYIOUIMMH HOPMATHBHO -TIPABOBBIMH
aKTaMH:
— @epaepanbHbii 3aK0H 0T 29 nmekadbps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;
— ®enepanpHblii 3akoH OT 19 mexabps 2023 1. Ne 618-03 «O BHeceHMHM HW3MEHEHUH B
®denepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoii @enepanumny ;
— denepanbHBIA  TOCYAApPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO  0OIIEro
oOpaszoBanus (yrB. mpukazom Munmnpocsemenus Poccun ot 31 mas 2021 r. Ne 287) (manee —
OI'oC 000);
—  @enepanbHBI  TOCYJApCTBEHHBIM  00pa3oBaTENbHBIA  CTaHAAPT  CPEAHEro OOIIero
obOpaszoBanust (yrB. mpukazom MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413) (manee —
dI'OC COO0);
— @enepanbHasg oOpa3oBaTeibHas MporpaMMa OCHOBHOTO oOmiero oOpas3oBaHus (YTB.
npukazom Munnpocseunienust Poccun ot 18 mas 2023 r. Ne 370) (manee — @OIT OO0);
— @epepanbHast oOpa3oBaTenbHas MporpaMMa cpeiHero oo1ero oopazoBanusi (yTB. MPUKA30M
Munnpocsenienusi Poccun ot 18 mas 2023 r. Ne 371) (manee — DOII COO);
— npuka3 MwunanpocBemennss Poccun ot 21 ceHtsaOps 2022 r. Ne 858 «OO0 yTBepKaeHUU
(benepanpHOrO TEpedHsl YYeOHHMKOB, JOIMYIIECHHBIX
K HCHOJB30BAaHUIO TMPU  pealu3allid HMMEIOIIMX TOCYAapCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEAHEro OOIIeTO
o0pa3oBaHUsl OpraHU3alUsSMU, OCYIIECTBISIONIMME 00pa30BaTENbHYIO JI€ATEIbHOCTh H
YCTaHOBJIEHUSI IPENEIbHOTO0 CPOKAa HCIOJIb30BAaHUS MCKIIOU EHHBIX YUYEOHUKOBY;
— npuka3 Munnpocsenienust Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHMM W3MEHEHUN B
npuka3 Munnpocsemenuss Poccun ot 21 cenrsaopst 2022 r. Ne 858 «OO0 yTBepkIeHUU
(denepanbHOro mepeyHs YYEOHHKOB, JOMYIIEHHBIX K HCIOJIB30BAaHUIO TPU peanu3aluu
UMEIOLUX TOCYAAPCTBEHHYIO aKKpeOUTAlHI0 Oo0pa3oBaTeNbHBIX MPOrpaMM HayaJlbHOTO
o0miero, OCHOBHOro  oOmiero, cpexHero  o0mero  oOpa3oBaHUs — OpraHHU3ALUSMU,
OCYIIECTBISIOIUMHU 00pa30BaTEeNbHYIO JESITEIbHOCTh U YCTAHOBIICHHUS MPEAEIBHOTO CpOKa
HCIIOJIb30BAaHUsl MCKIIOYEHHBIX
YUEOHUKOB»»;
— npuka3 Munnpocsenienuss Poccun ot 4 oktabps 2023 r. Ne 738 «OO6 yTBepkaeHUU
(denepanbHOro MEpeyYHs DJIEKTPOHHBIX O0pa30BaTENbHBIX  PECYPCOB, JIOMYHIEHHBIX K
HCII0JIb30BaHUIO pu peannzanuu MMEIOLINX rOCyIJapCTBEHHYIO aKKpPEAUTALUIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEAHETrO OOIIETO
o0pa3oBaHUY;
— Konmenimust pa3BuTusi MaremaTHdeckoro ooOpaszoBanusi B Poccuiickoit denepanuu (yTB.
pacnopsokenneM IlpaButensctBa Poccuiickoit deneparuu ; nporokon ot 24 nexadps 2013 r.
No 2506-p.
-- y4eOHBIM IUIAaHOM U OCHOBHOM oOpa3zoBarenbHoii mporpammbel MKOYVY «Conparckas OOILL»

B nporpamme yuteHel wuiaenm W nojokeHHs KoHumenmmmu pasBUTHS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoit ®enepanmu. B snoxy mudposoi Tpanchopmamum Bcex cdep
YeJIOBEUYECKON JIeSTETHbHOCTH HEBO3MOXKHO CTaTh 0OpPa30BaHHBIM COBPEMEHHBIM UYEIOBEKOM 0€3
0a30BOil MaTeMaTHM4YeCKOW IMOJrOTOBKHM. YK€ B IIKOJE MaTeMaTHKa CIYXUT OMNOPHBIM
IPEAMETOM JUIs U3YHYEHUs] CMEXHBIX AMCIUIUIMH, a TOCHE IIKOJBI pealbHOH HE0OXOIUMOCTHIO



CTAaHOBUTCA  HENpepbIBHOE  0Opa3oBaHMEe, 4YTO  TpeOyeT  IOJIHOLEHHOW  0Ga3oBoi
0011e00pa3oBaTEIHLHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTHUECKOM.

310 OO0YCIOBIEHO TEeM, YTO B HAIIM JHA pacTéT YuCIO mpodeccuid, CBA3aHHBIX C
HEMOCPEICTBEHHBIM IPUMEHEHUEM MaTEeMaTUKU: U B cdepe

9KOHOMHKH, U B OHM3HECE, U B TEXHOJOTMYECKUX O0JACTIX, U JlaKe B TYMaHHTapHBIX chepax.
Takum o0pa3om, Kpyr MKOJIBHUKOB, JIJIS1 KOTOPBIX

MaTEMaTHKa MOKET CTaTh 3HAYUMBIM IIPEIMETOM, PACILUPSIETCS.

[IpakTryeckass MOJIE3HOCTh MaTEeMaTHKU OOYCIIOBJIEHAa TEM, YTO €€ MPEeIMETOM  SIBIISIFOTCS
(GyHIaMEeHTaIbHBIE CTPYKTYPhI HAIIETO MUpA:

MIPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE OTHOIICHHS OT MPOCTEUIINX, YCBAaUBAEMBIX B
HETNOCPEICTBEHHOM OTIbITE, 10 JJOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX JJIS1 PAa3BUTHS HAyYHBIX U
MPUKIAIHBIX uAeil. be3 KOHKpPEeTHBIX MaTeMaTH4eCKHMX 3HAaHUW 3aTpyAHEHO MOHMMAaHHE
NPUHLMIIOB yCTPOWCTBA M  MCIOJb30BAaHUS COBPEMEHHOM TEXHMKH, BOCIPHUITHE U
WHTEpIpETaIis Pa3HOOOpa3HOW CONMAIBLHON, YKOHOMHYECKOH, MOJUTUYECKOW HH(POpPMAIIHH,
ManodQPeKTHBHA MOBCETHEBHAs MpPAaKTUYECKas NEeSATEIbHOCTh. KaXoMmy 4enoBeKy B CBOEH
KU3HU TPUXOAUTCS BBIMOIHITH PACUEThl M COCTABIATH aJTOPUTMBI, HAXOAWTh M TPUMEHATH
(dbopMynbl, BIaleTh MPAKTHUYECKUMH MPHEMAMU T€OMETPUYECKHX HM3MEPEHHH M TMOCTPOCHHIA,
YuTaTh MHGOpPMAIMIO, TMPEACTABICHHYI0 B BHJE TaOmuI, OuarpaMM U TpaduKOB, >KUTh B
YCIIOBUSIX HEONPEAEIEHHOCTH U TOHUMATh BEPOSATHOCTHBIN XapaKkTep CaydailHbIX COOBITHII.
OpHOBpEMEHHO € pacuupeHueM cep NpUMEHEHHs] MaTEMAaTHKH B COBPEMEHHOM OOIIeCTBE BCE
Ooiee BaXKHBIM CTAaHOBUTCS MAaTEeMAaTH4YEeCKUHA CTHJIb MBIIUICHUS, TPOSBISAIONIMNACS B
omnpeAeNéHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3yyeHnss MaTeMaTUKH B apceHas MpUEMOB U
METOJIOB MBIIIUIEHHS Y€JIOBEKa €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS WHIYKLUS U ACIYKLIHS,
00001IeHne W KOHKpEeTH3allus, aHajiu3 W CHUHTe3, Kiaccuukamus U CcUcTeMaTH3aIus,
abctparupoBanvie M aHajorus. OOBEKTbl MAaTEMaTHYECKUX YMO3AKIOYEHHWH, MNpaBHiia HX
KOHCTPYHPOBAHUSI PACKPBHIBAIOT MEXaHHU3M JIOTHYECKHUX MOCTPOCHHH, CIOCOOCTBYIOT BBHIPAOOTKE
yMeHusi (HopMyaHpoBaTh, OOOCHOBBIBATH W JOKA3bIBaTh CYXKICHHUS, TEM CAaMbIM pPa3BHBAIOT
Joruveckoe MblrieHne. Benymas pojb NpUHAIJICKUT MaTeMaThke W B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUM YMEHHUM JEHCTBOBATH MO 3aJaHHBIM
aNropuT™MaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBBIE. B mporiecce pemeHus
3a/lad — OCHOBOM Yy4eOHOH NeATEeIbHOCTH Ha YpPOKax MAaTeMaTUKU — pa3BUBAIOTCS TaKXKe
TBOpYECKasl U MPUKIIATHAS CTOPOHBI MBIIIIJICHUS.

OO0yueHue MaTeMaTuke Ja€T BO3MOKHOCTh Pa3BUBaTh Y 00Y4arOMIMUXCS TOUYHYIO, PAallUOHATIbHYIO
1 MH(OPMaTUBHYIO pedb, yMEHUE OTOUPATh

HanboJee MOAXOISAUINE S3bIKOBBIE, CUMBOJIMYECKHE, rpadUuecKhe CpelCTBA IS BBIPAKECHMUS
CYKACHHUH U HarJsAJHOTO UX MPEACTABICHUS.

HeoOxoauMpIiM KOMIIOHEHTOM 001LIeH KyJlbTYpbl B COBPEMEHHOM TOJKOBAaHUH SIBJSIETCS o0Iiee
3HAKOMCTBO C METOJAMHM MO3HAHUS EHCTBUTEIBHOCTH, IPECTABICHHUE O MIPEAMETE U METOAAX
MaTeMaTUK{, MX OTIMYUN OT METOAOB JPYI'MX €CTECTBEHHBIX U T'YMAaHUTAapHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHsI MAaTeMAaTUKU JJIS PELIeHUs] HAyYHBIX U MPUKIAAHBIX 3a7ad. Takum
o0pa3om, MaTeMaTHuecKoe 00pa3oBaHHE BHOCUT CBOM BKJIAJ B (popMHUpOBaHHE OOIIEH KYIbTYpHI
4eJI0BEKA.

W3ydyenne wmaTeMaTHKM TakKe CIIOCOOCTBYET JCTETUYECKOMY BOCIUTAHUIO YEJIOBEKa,
IIOHMMAHMIO KPACOThI ¥ U3SLIECTBA MATEMAaTUUECKUX

paccyX/1eHUH, BOCTIIPUSATUIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHUHU.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

I'eomeTpus kak OIMH M3 OCHOBHBIX Pa3esOB IIKOJbHOM MaT€MaTHUKH, UMEIOIIHNN CBOEH
1ebl0 00eCTeunTh W3Y4YeHHE CBOWCTB W pa3MepoB (UTyp, MX OTHOIICHWH ¥ B3aWMHOE
pacroyioKeHne, OIMUPAETCs Ha JIOTHYECKYIO, JOKa3aTesbHYI0 JHHHUIO. LIeHHOCTh u3yueHus
T€OMETPHH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 3aKIIOYAETCS B TOM, YTO OOYJarOITUICS



YUUTCS TPOBOAUTHL [JIOKA3aTEIbHBIE PACCYKIECHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHS,
JIOKa3bIBaTh HMCTHUHHBIE YTBEPXKACHUS W CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, IIPOBOJUTH
paccyXIeHusl «OT MPOTUBHOI0», OTINYATh CBOMCTBA OT NMPHU3HAKOB, (JOPMYIUPOBATH OOpaTHbIE
YTBEPKICHHUSL.

Bropoii nenpro u3ydeHus TeOMETPUU SBISIETCS UCIIOIb30BAaHUE €€ KaK MHCTPYMEHTA IIPU
pElICHHH KaK MaTeMaTHYECKHX, TaK M IPAKTUYECKHUX 3a/lad, BCTPEUYAIOIIUXCS B pealbHOU
xu3HU. OOydarouuiics MOHKEH HAYYHUTBCS OIPENCIUTh T'€OMETPHUECKylo (urypy, omucarb
CJIOBaMH JAaHHBIA YEPTEXK WM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIBHOTO ydacTKa, pacCUUTaTh
HEOO0XOAMMYIO0 JJIMHY ONTOBOJOKOHHOIO KaOens wium Tpebdyemble pa3Mmepbl Tapaxka Jis
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIHMTENbHAS JIMHUS B U3yYCHHHU T'€OMETPHUH.
Ilpu pemeHun 3agad  MPAKTUUECKOrO0  XapakTepa OOy4aroIIMMCS — y4UTCSl  CTPOMTH
MaTeMaTUYECKHE MOJENM pealbHbIX JKU3HEHHBIX CHUTyallMi, INPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJI€KBATHOCTb ITOJYYEHHOTO PE3YJIBTATA.

KpaiiHe BakHO NOJUEPKMBATH CBS3M TEOMETPUU C APYIrMMH y4eOHBIMH INpeAMEeTamH,
MOTHBUPOBaTh  MCIIOJIB30BaTh  ONpEIENICHUS  TEeOMETpUYEeCKHMX (GUryp U IOHATHIH,
JEMOHCTPUPOBATH PUMEHEHUE MOTYYCHHBIX YMEHUH B (U3UKE U TEXHUKE. DTU CBA3U Hauboiee
SPKO BUJHBI B TeMaxX «BekTtops», « [puroHoMerpuueckne COOTHOIIEHU», «MeTo koopauHaT»
u «Teopema Iludaropar.

VYu4eOHblil Kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/elibl COJAEpKaHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOHCTBa», «l3MepeHHE TIeOMETPUYECKHX BEIMYHHY,
«/lexkapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopsl», «/IBUXKEHUS  IUIOCKOCTHY,
«IIpeobpazoBanus MOI00USY.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha uzy4enue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacos (2 yaca
B HeJeN0), B 8 kimacce — 68 yacoB (2 yaca B Heien0), B 9 kiacce — 68 gacoB (2 yaca B HEJIEIO).

COJAEP)KAHUME YYEBHOI'O KYPCA "TEOMETPUA"

7 KJIACC

HavanpHele monsTHs reoMerpuu. Touka, mpsiMas, OTpPE30K, Jiyd. Yroia. Bunasl yrios.
Beprukanbubsle ©  cMexHbIE yriabl. buccekrpuca yrima. JlomaHas, MHOIOYrOJIbHUK.
[TapamienbHOCTh M NEPIICHAUKYISAPHOCTD IPSIMBIX.

Cummertpuunsle ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoil cummeTpun. [Ipumepsl cuMMeTpun
B OKPYKarolleM MHpE.

OcCHOBHBIE TIOCTPOEHHUS € NOMOLIBIO LMPKYJIs M JauHelku. TpeyronpHuk. Beicora,
MeaHnaHa, OMCCEKTPHCa, UX CBOWCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUN TpeyroyibHUKH. HepaBeHCTBO TpeyrojabHHUKA.

CpoifcTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojipHuka. Ilpu3Haku paBeHCTBa
TPEYrOJILHUKOB.

CBoiicTBa U NpU3HAKYU MapajjieNbHbIX NpsMbIX. CymMMa yrioB TpeyrojibHHKa. BHemHue
YTJIbl TPEYTOJIbHUKA.



[IpsimoyronbHbI  TpeyroiabHUK. CBONHCTBO MeQuaHbl IMPSIMOYTOJIBHOIO TPEYroJIbHMKA,
MpoBeNEHHOM K rumnoreHy3e. Ilpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJbHUKOB.
[IpssMOyTOBHBIN TPEYTrOIBHUK C yriioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 OOJIbIIIEM YTJie U OOJBIIeH CTOPOHE TpeyroidbHUKA. [lepneHnuKysap 1 HaKIIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yria M cepeMHHBIN NEPHEHIUKYIApP K
OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

OkpyXHOCTb U Kpyr, XOopAa M JAHaMeTp, HUX CBoiicTBa. B3ammHoe pacnosyoxeHue
OKpYKHOCTH M mpsmoil. KacatenbHas u cekymass K OKpyKHOCTH. OKpYKHOCTb, BIIUCAHHAs B
yroii. Bincannas u onucaHHasi OKpy>KHOCTH TPEYTrOJIbHHKA.

8 KVIACC

YeteipéxyronbHuku. I[lapamnenorpaMM, ero mpu3HakKd M CBOMCTBa. YacTHbIE cCilydau
napaiesorpaMmMoB (TPSMOYTOJIBHHUK, POMO, KBaapaT), UX MPHU3HAKW W CBOMCTBA. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U npusHaku. [IpsmoyronbHas Tpanerus.

Meton ynBoenusi menuanbl. llenTpanbHas cummetpusi. Teopema Paneca u Teopema o
IIPONOPLIMOHAJIBHBIX OTPE3KaX.

Cpennue TUHUYM TPEYTroabHUKA U Tpanenuu. LlenTp Macc TpeyroiapHukKa.

[Monobue TpeyronbHUKOB, K03 duiueHT noaodus. [IpusHaku mogo0us TPeyroibHUKOB.
[Ipumenenue momoOMs TpU  pEIIEHUH TMpakTHUYecKux 3agad. CBoiicTBa  IuoLIaaen
reoMeTpuueckux ¢Guryp. @opmyinbl Ui IO TPEYrojbHHUKA, MapajienorpamMmma, pomba u
tparnenuu. OTHOLIEHHE TUIOIAAeH NOJOOHBIX (uryp. Brluncnenue miomazaei TpeyroJbHUKOB
1 MHOTOYTOJIbHUKOB Ha KJIET4aTON Oymare.

Teopema Ilucdaropa. [Ipumenenue teopemsl [ludaropa mpu pemieHUH MPAKTHUESCKUX
3az1ad.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOIO yIyla MpsIMOYTOJbHOIO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue Gpyakuun yrios B 30, 45 u 60°.

Bnucannble ¥ IIEHTpaJbHBIE YIJIbI, YIOJl MEXIY KacaTelbHOH U XOpAOW. YTJIbl MEXIy
XOpAaMH W CEeKylMMH. BrucaHHble W ONuCaHHBbIE YETHIPEXYroNbHUKH. B3aumHoe
pacroyio)keHue ABYX OKpykHocTed. Kacanue okpyxHocteil. OOmume KacateibHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0 nmo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYCOB. Pemienue
MPaKTUYECKUX 3a7ad C HCIMOJIB30BAaHUEM TEOpPEeMbl KOCHHYCOB U TEOPEMBI CHHYCOB.
[IpeoOpazoBanue mompoous. [TogoOMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpousBeeHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BENCHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BekTtop, nmnuHa (MOAYNb) BEKTOpa, COHANpPABICHHBIE BEKTOPBI, IPOTUBONOIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpald HaJ
BekTopamu. PaznokeHue BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaThl BEKTOpA.
CKaHﬂpHOG MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUEC I HAXOXIACHUA JJIMH U YI'JIOB.

JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTH. YpaBHEHUS TMPSAMOM U OKPYXKHOCTH B
KOOpJAMHATAX, MEPECCUCHUE OKPYKHOCTEW U MpsAMbIX. MeToJ KOOpJAWHAT U €ro MpUMEHEHUE.



[IpaBuiibHBIE MHOTOYroJIbHUKM. JlMHA OKpyXHOCTH. ['pagycHas W paguaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpYyx)HOCTel. [Iimomans kpyra, cekTopa, cermMeHTa.

JIBMDKEHMSI IJIOCKOCTH ¥ BHYTPEHHHE CUMMETPUH (pUTyp (371eMEHTapHbIE NIPEICTABICHUS).
[TapamensHslil nepenoc. Ilosopor.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI
OcBoenune yueOHOro kypca «l'eomerpus» HOKHO oOecreurMBaTh JIOCTHKEHHE Ha YpPOBHE
OCHOBHOT'O 001Iero 00pa3oBaHMsI CAEAYIOLUIUX JTUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

JIMYHOCTHDIE PE3YJbTATBI ocBoeHuMs  mporpaMMel — yd4eOHOro  Kypca
«"eomeTpus» XapaKTepU3yIOTCA:

1) naTpuoTHYecKoe BOCIIMTAHHE:

MPOSIBJIEHUEM HHTEpeca K IMPOLUIIOMY M HACTOAIIEMY pPOCCHMCKONM MaTEeMaTHKH,
LICHHOCTHBIM OTHOLIEHUEM K JOCTHMKCHHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHUCKOMN
MAaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAaX U MPUKIATHBIX
chepax;

2) rpa:kaaHcKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH TpaKIaHMHA M peali3allud ero Impas,
MpeICTaBICHUEM O MAaTeMaTHYeCKHMX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYp Tpa)xJAaHCKOro odiiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJEHUIO ITHUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTHYECKUM HPUMEHEHUEM JIOCTHKEHUM
HayK{, 0CO3HAHUEM Ba)KHOCTH MOPAIIbHO-3THUECKUX MPUHLIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIUTaHHE:

YCTAaHOBKOM Ha AKTUBHOE YYacTHUE B PEUICHUM NPAKTUYECKHUX 3aJ1ad MaTEMaTUYECKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMaTHUECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCE
YKU3HH JIJIS1 YCTICITHOM MpOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYAIbHOW TPACKTOPHUH OOpa30BaHUA U
KU3HEHHBIX TJIAHOB ¢ YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIMTAHKE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY M OSCTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, pACCyKICHU, YMEHHUIO BUJIETh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS:

OpHUEHTAINEeH B JNEATETLHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsS UEJOBEKa, MNPHUPOAbI U OOLIeCTBa, MOHUMAHUEM
MaTEeMaTHYECKOH HayKH Kak c(ephl YeIOBEUECKON MESITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JUJIs1 pa3BUTHUS LIMBUIM3ALUH, OBJIAJCHUEM SI3bIKOM MATEMAaTUKHA U MAaTEMaTUYECKON
KyJIbTYpOll Kak CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJEHHUEM MPOCTEUIIMMH HaBBIKAMU
UCCJIEIOBATENBCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS H
IMOLHOHAJIBHOI0 0JIAr OOy UM S:

FOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/10POBbS,
BEJICHHSI 3/I0POBOT0 00pa3a XKM3HU (3I0pOBOE MHUTAaHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (Qu3uveckas aKTHMBHOCTH), CHOPMHUPOBAHHOCTHIO HaBhIKa pedrekcuu,
MPU3HAHUEM CBOETO IIPpaBa Ha OLIMOKY M TAKOTO )K€ MpaBa JIPyroro 4eI0BeKa;

7) 3K0JI0THYECKO0E BOCIIUTAHME:



OpHEHTaIe Ha MPUMEHEHHe MaTeMaTHYeCKHX 3HaHWN NI peleHHs 3ahad B 00JIacTH
COXPaHHOCTH OKpYXKArolleid Cpepl, IUIAHUPOBAHHS TIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
TIOCIIEZICTBUM JJISI OKPY’KAloOIIEH Cpeibl, OCO3HAHUEM TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX
pobIeM U MyTeH UX peleHus;

8) ajanTanus K U3MEeHAIOUMCS YCJIOBUSM COLMATBLHONH U NPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSAX HEONPENEIEHHOCTH, MOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y IPYTHX
JFO/IeH, MPUOOpETaTh B COBMECTHON JESATEIHHOCTH HOBBIC 3HAHWS, HABBIKM M KOMITETCHIINU W3
OIIBITA IPYTHX;

HEOO0XOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyIHUpPOBATH UACH,
MOHSTHSA, TUMOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABAThH
Ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYyaIlMI0O KaK BBI3OB, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh NPHHUMAEMBbIE DPELICHUS |
necTBus, OpMyIUPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS

ba3oBble Jiornyeckue qeiCTBUS:

® BBIABIATH UM XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHATHAMHU, (OPMYIHPOBATH OIpPEACICHUS TOHATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS JIJIs1 0000IIECHUS 1
CpaBHEHMsI, KPUTEPUH MTPOBOANMOIO aHANIN3A;

® BOCIPHHHMATH, (HOPMYIMPOBATH M MPEOOPA3OBBIBATH CYKACHHS: YTBEPAHUTCIHHBIC U
OTpHUIaTeNbHbIE, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

® BBIABISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MIPOTUBOpPEUHS B (pakTax,
JNAHHBIX, HAOJMIOACHUSX W YTBEPKACHUAX, NpeiaraTh KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;

e JeJaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTFOYCHHUN, YMO3aKITIOUSHUH 110 aHAJIOTHH;

e pa30uparh 10Ka3aTEeIHCTBA MATEMATUYECKUX YTBEPXKIEHUH (MpsSMbIE U OT MPOTUBHOIO),
MPOBOJIMTE CaMOCTOSATEIHHO HECJIOXKHBIC J[OKA3aTelIhCTBA MATEMATHYCCKUX (PaKTOB,
BBICTPAaWBaTh apTyMEHTAIUI0, TPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PaCCYKIICHUS;

e BbBIOMpaTh crocod pemnieHUs y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hanbolee MOAXOAANINI ¢ YUETOM CaMOCTOSATEIHHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eCTBUA .

® HCIOJIB30BAaTh  BOMPOCHI  KaK  HCCJICHOBATEIbCKUH  WMHCTPYMEHT  IO3HAHUS,
bopMyIHMpOBaTh BONPOCH], GUKCUPYIOLINE MPOTHBOpPEUHE, MPOOIEMY, CaMOCTOSATEIBLHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OpPMUPOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHUE;

® TMPOBOAUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIAHY HECJIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE  HWCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOM;



CaMOCTOSITEIEHO  (pOPMYyIUpOBaTh OOOOIIEHHMS W  BBIBOJALI IO  pe3yjbTaTam
MPOBEAEHHOTO HAOJIOICHUs, UCCIICIOBAaHUs, OIEHWBATH JOCTOBEPHOCThH MOJYUYCHHBIX
pe3yabTaTOB, BEIBOJIOB M O0OOIIICHMIA;

MIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE IPOIIECCA, & TAKKE BBIIBUIATH MPEANOIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ naopmanmeii:

BBISBIISITH HEJJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALINH, TAHHBIX, HEOOXOIUMBIX JUIS
pelIeHus 3a/1a4u;

BbIOHMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH WHGOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (opMy MpeAcTaBleHUsT UHGOOPMALMK U WILTIOCTPUPOBATH pelIacMble 33auu
cXeMaMH, JruarpaMMaMu, HHOU rpauKoi 1 UX KOMOWHAIHSIMH;

OLICHMBATh HAAEKHOCTh MH(DOPMAIMM [0 KPUTEPUSM, MPEIJIOKEHHBIM yUUTEIIEM WIH
c(hOpMYIHPOBaHHBIM CAMOCTOSITENIHHO.

KoMMmyHMKaTHBHBIE YHHBepPcaibHbIEe YueOHbIe 1edCTBUSA:

BOCTIPUHUMATh U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMHU U IECJISIMH
OOmIeHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3aJaud, KOMMEHTHPOBATD
MIOJIy4CHHBIN PE3YIIbTaT;

B XOJIe OOCY>KACHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl, TPOOIEMBI,
pemaeMoi 3a/1a4M, BHICKA3bIBATh HJIEH, HAICJICHHbIC HA MMOUCK PEUICHHUs, COTIOCTABIIATh
CBOHM CYXIIEHUS C CYKICHHSMH JAPYIHX YYaCTHUKOB JUANIOTa, OOHAPYKUBATh Pa3InIHe
U CXOJCTBO IMO3UIMHA, B KOPPEKTHOH ¢opme (opMyIHpoBaTh pa3HOIIACUS, CBOU
BO3PAXKCHHUS;

MPEJICTAaBIATh Pe3yNbTaThl PEUICHHs 3a7aud, YKCIEPUMEHTa, UCCIEIOBAHMS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad MPE3CHTAlMU |
0COOEHHOCTEH ayIUTOpUU;

MIOHUMATh U MCIIOJB30BATh MPEUMYILECTBA KOMAaHIHON U MHIWBUAYAILHOW paboThl pH
pelIeHrnr y4eOHbIX MaTEMaTHUECKHX 3a7ay;

NPUHUMATD [IE€Jb COBMECTHOM JEeSATEIBHOCTH, IJIAHUPOBATh OPTaHU3ALUIO0 COBMECTHOM
paboThI, pacTpenessiTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3YJIbTaT
paboTbl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (popMax paboThl (00CykIeHHs, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U JPYTUE), BBITOIHATH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH CBOM JICHCTBHS
C APYrUMU 4YJeHaMH KOMAaH]Ibl, OIICHUBATh KaU€CTBO CBOETO BKJIa/Ja B OOIIMN IMPOAYKT
M0 KpUTEPUsIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBHUS:

Camoopranu3anus:

CaMOCTOSITEJIFHO COCTaBIISATh IUIAH, alTOPUTM pemIeHHs 3agadd (WM ero 4YacTh),
BBIOMpPATh CIOCOO0 pEmeHHs ¢ YYETOM HMEIOMIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh W KOPPEKTHPOBATh BApHAHTHl PEIICHUH C Y4ETOM
HOBOI HH(pOpMAIHH.



CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJLIEKT:

e BIAJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTara pellieHus
MaTeMaTHYeCKOH 3a71auu;

® MpeABUAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEHICHUU 3a/layl, BHOCUTh
KOPPEKTUBHI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3YNIbTaTa NEATEIbHOCTH MOCTABICHHOW IENU U YCIOBUSM,
OOBSCHATH MMPUYMHBI JOCTHKCHHS WIA HEJOCTIKEHUS 1IEJTH, HAXOIUTh ONIHOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATbBI

K xonny oOydeHusi B 7 Ki1acce 00y4alOIMCSA MOJYYHT CieIylOIIHe NpeIMeTHbIe
pe3yabTarhl:

Pacno3HaBaTh H3yueHHBIE TeOMETpUYecKHe (UIYpbl, ONpeneNsiTh UX B3aUMHOE
pacrnojyio)keHue, M300pa)kaTb TI'€OMETPUYECKHE (PUIYphl, BBIINOJIHATH YEPTEKHU 10 YCIOBUIO
3amayu. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIWYMHBI. Pemarhs 3amauu Ha BBIYMCICHHWE [UIMH
OTPE3KOB U BEJIUYHH YIJIOB.

JlenaTth rpyOyro OLIEHKY JMHEHHBIX M YTJIOBBIX BEJMYMH MPEAMETOB B PEaJbHOM >KU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pa3Mepsl 3TUX OOBEKTOB MO MOPSAIKY BEJIWYHMHBI.
CTpouTh 4epTeXU K FEOMETPUUECKUM 3a/layaM.

[lonp30BaTbcs NpHU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, MWCIOJIb30BATh INPHU3HAKK U
CBOWCTBA PAaBHOOEIPEHHBIX TPEYrOJbHUKOB MpPU pelieHuH 3aaad. [IpoBoauTh joruyeckue
pacCyXJI€HHs C UCIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonp30BaTbCsl NMpU3HAKAMH PABEHCTBA NPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MeJuaHbl, IPOBEAEHHOW K THUIIOTEHY3€ INPAMOYIOJbHOIO TPEYrOJIbHUKA, B PEIICHUU
reOMETPUYECKUX 3a/a4.

OnpenensTh napajuleIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3zyeT ¢ HUMU
cexymas. OnpenensaTs Napajule]bHOCTh MPSMBIX C MOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYroM MPsIMOM.

Pemate 3a1aun Ha kietdyaToi Oymare. [IpoBOIUTH BBIUMCIEHUS U HAXOAUTh YUCIOBBIE U
OyKBEHHBIC 3HAUYEHHUS YIJIOB B T'€OMETPUYECKHX 3a/Jadax C HCIOJIb30BAaHHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPHU MEPECEUCHUU JBYX
NapaJljIeJIbHBIX IPSMBIX CEKyIlel. PenaTs npakTuyeckue 3a1aun Ha HaXOKICHHUE YIIIOB.

Brnaners moHATHEM T€OMETPUUECKOTO MECTa TOUEK. Y METh OIpeeNATh OMCCEKTPHCY yIia
Y CEpEIUHHBIN NEPIIEHAUKYISAP K OTPE3KY KaK NT€OMETPUYECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPENEIEHUS OKPY)KHOCTH M Kpyra, XOpIAbl U JUaMeTpa OKPYKHOCTH,
II0JI30BAThCA UX CBOMCTBAMH. ¥ METh IPUMEHSTH 3TH CBOMCTBA IPU PEIICHUHM 3a1ad.

BnageTrs MoHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAUTh €€
ueHtp. [lonp3oBatbcst GpakTamMu O TOM, UTO OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA IIEPECEKA0TCS B
OIHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBIE IEPIECHIUKYISAPbl K CTOPOHAM TpPEYroJbHHUKA
NIEPECEKAIOTCS B OJJHOM TOUKE.

Biagers 1DOHATHEM  KacaTelabHOM K  OKPYKHOCTH, IIOJb30BAaTbCsl TEOPEMOM O
MEPIEHIUKYISIPHOCTH KacaTeJIbHON U pajnyca, IPOBEIEHHOIO K TOUKe KacaHus. Ilombp3oBaThCs
MIPOCTEHIIIMMHA F€OMETPUYECKMMH HEPABEHCTBAMHU, IOHUMATh UX MTPAKTUYECKUM CMBICIL.

IIpoBOANUTE OCHOBHBIE F€OMETPUUECKUE TOCTPOCHUS € TOMOILBIO LIUPKYJIS U TUMHEHKH.



K xonny oOydenusi B 8 ki1acce 00y4almmiicss MOJYYUT CieaylOIIHe NpeIMeTHbIe
pe3yJIbTaThl:

PacriozHaBaTh OCHOBHBIE BUABI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA MX
CBOMCTBAaMM IIPH PELICHUU NeOMETpUYecKHUX 3aj1ad. [IpuMeHATh CBOMCTBA TOUKM IIEPECEUCHUS
MeJIMaH TPEYroJibHUKA (LIEHTpa MaccC) B PEIICHUH 3a/1a4.

Bnagets noHsATHEM CpeAHEW JMHMM TPEYrOJIbHHMKA M TPalEeLUH, MPUMEHATh X CBOWCTBA
IIpU pPEIIeHUM TeoMeTpudeckux 3anad. llomp3oBarscs Teopemont dameca U TeOpemMo O
MIPOMOPLUOHANIBHBIX OTPE3KaxX, MPUMEHSATh UX Ul PEIICHUS TPAKTHUYECKUX 3a/1a4.

[IpumeHATh NpU3HAKY 1101001 TPEYTOIbHUKOB B PEIIEHUN F€OMETPUYECKHX 3a/1aY.

Ionws3oBatbest Teopemoii Iludaropa ams pemeHus reOMETPUUECKUX M MPAKTUYECKHX
3ama4. CTpOUTh MaTeMaTHYECKYI0 MOJENb B IPAKTUYECKUX 3aa4ax, CAMOCTOATEIBHO IEJIATh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JIJIMHBI.

Bnagerp moHATUSIMU CHHYCa, KOCMHYCAa W TaHI€HCAa OCTPOro Yrja HpsIMOYTOJbHOI'O
TpeyroibHuka. Ilonp30BaTeCs OSTUMH MNOHATHAMM I PELICHHS INPAKTHYECKUX 3ajad.
Bbruncnare (pa3nuuHbIMUA CIIOCOOAMHM) IUIOIIAL TPEYroJdbHMKA M IUIOIAAM MHOTOYTOJBHBIX
¢buryp (mmosib3ysch, e HEOOXOAMMO, KalbKyasiTopoM). [IpuMeHSTH MONydeHHbIE yYMEHHUS B
MIPaKTUYECKUX 3a]a4ax.

Bnagerp NOHATUSMH BIMCAHHOTO U LIEHTPAJIBHOIO yIja, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax Mexay XoplaMu (CEeKyLIMMHU) U yIile MEXIy KacaTeabHOW U XOpAon
IIPU PELICHUN T€OMETPUUECKUX 3a/1au.

Bnanerh MOHATHEM ONKMCAHHOTO YETHIPEXYTOJIbHHUKA, NPUMEHSATh CBOMCTBA ONMUCAHHOIO
YETBIPEXYTOJIBHUKA ITPY PEILICHNN 3aa4.

[IpuMeHATh NOTyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATUYECKUE MOAETH IS
3a/a4 peaylbHOW KU3HU U TIPOBOJUTH COOTBETCTBYIONINE BBIYUCICHHUS C IPUMEHEHHUEM TIOJJ00US
U TPUTOHOMETPUH (IIOJIB3YACh, I1Ie HEOOXOAUMO, KAJIbKYISATOPOM).

K xonuny oOy4deHusi B 9 ki1acce o0y4yaommiicsi MOJYy4YuT cjelylolue NnpeIiMeTHbIe
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOAUTh C HMX IOMOUIBIO
pa3iIMyHbIE  JIEMEHTHl  MPSAMOYTOJBHOIO  TPEYTrOJIbHUKA  («pElIeHHE  MPsIMOYrOJbHBIX
TPeyrojipHUKOB»). HaxoauTe (¢ MOMOIIBIO KaJIBKYIATOPA) JUIMHBL U YIJIBI ISl HETaOIMYHBIX
3HAYECHUMN.

Ilonwp3oBaTbest popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJECTBOM
JUIL HaXOXJACHUS COOTHOIUCHUM MEXIYy TPUIOHOMETPUYECKMMH BeauduMHamu. lMcmonb3oBarh
TEOpPEMBl CHHYCOB M KOCHUHYCOB I HAXOXICHUS PA3JIUYHBIX DJIEMEHTOB TPEYrOJIbHUKA
(«pelieHne TpeyroiabHUKOBY), IPUMEHATh UX IPU PEILIEHUU F'€OMETPUYECKHX 3a/1a4.

Brnaners noHaTusMU npeoOpa3oBaHus 1M0100US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA0OHBIX
¢uryp. [loap3oBaThCs CBONMCTBAMU MOAO0OMS MTPOU3BOJIBHBIX (PUTYP, YMETH BBIYUCIHSATH JJIUHBI U
HaXOJUTh YIIIbl y 1MoA00HBIX ¢uryp. IlpumensTs cBoiicTBa MOJ00MS B MPaKTHUECKUX 3aJadax.
YMeTb NpuBOIUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

Ilonp30BaTbCsa TeOpeMaMu O NMPOU3BEACHUH OTPE3KOB XOpZ, O IMPOU3BEIECHUU OTPE3KOB
CEKYLIHUX, O KBaJIpaTe KacaTelIbHOM.

[lonp30BaTbcss BEKTOpaMH, IOHHUMATh HMX TE€OMETPUYECKHH U (DU3MUYECKUH CMBICI,
IPUMEHATh UX B PELICHMHM TIeOMETpUYeCKUX U (usnueckux 3anad. [IpuMeHATH ckaispHOe
IIPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKIACHUSA JJIMH U YIIIOB.

[lonp30BaTbCcss METOAOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATH €ro B PEUICHUH
TF€OMETPUYECKHUX U MPAKTUYECKUX 3aa4.



Bnagetp MOHATHAMHM NPAaBUIBHOIO MHOTOYIOJBHHUKA, JJIUHBI OKPYXXHOCTH, UIMHBI JYTH
OKPYKHOCTH W paJuaHHOW Mepbl yria, YMETh BBIYMCIATH IUIOMIAJb Kpyra M €ro 4YacTew.
IIpuMeHATH MOJIyYeHHBIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETpUU (PUTYp, NMPUMEHATH JIBUKEHUS IJIOCKOCTH B
MPOCTENIINX CITydasx.

IIpuMeHATH NOJyYEeHHBIE 3HAHUSA HA IPAKTHKE — CTPOUTH MATEMATHYECKUE MOJEIN U
3aJa4 pealbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBHIUMCIICHUS C IPUMEHEHHEM I10100Ms
U TPUTOHOMETPUYECKUX (PYHKUUH (TMOIB3YSICh, 1€ HEOOXOIUMO, KAJIbKYIISITOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoanuectBo
Ne HaumeHnoBanue pa3es10B H TeM IPOrPaMMbI -
n/n
1 [Ipocreiimme reomerpudyeckue GUIypl M HX CBOICTBa. 14
N3mepenne reoMeTpu4eCcKrux BEIUYHH
2 TpeyronbHUKI 22
3 [lapajutenpHble npsAMBbIE, CyMMa YIJIOB TPEYTOJIbHUKA 14
4 OKpy>XHOCTB U KpyT. ' eoMeTpruueckre mocTpoeHMs 14
5 [ToBTOpeHme, 0600IIEHNE 3HAHMI 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KUIACC
Ne KoimnuecrBo
o/ HaumeHoBaHue pa3/iesioB U TeM NPOrpPaMMbI 4ACOB
1 YeThIpEXyroIbHUKU 12
2 Teopema dasnieca U TeopemMa O MPOMOPLUUOHAIBHBIX OTPE3Kax, 15
N0JJOOHBIE TPEYTOJILHUKU
3 [Imomane. Haxoxxaenue  mom@ane  TPEYroJbHUKOB U 14
MHOTOYTOIBHBIX (uryp. [Tnomaan nono6HbIX HuUryp
4 Teopema Iludaropa n Hauana TPUrOHOMETPUH 10
Yrnel B OKpYXKHOCTH.  BnmcanHele U ONHCaHHBIE
5 yeTblpexyronpHuku. KacarenbHele Kk okpyxkHocTH. Kacanme | 13
OKPYKHOCTEH
6 [ToBTOpenue, 0600IICHNE 3HAHNUN 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Ne KoaugecTBO

HanmeHoBaHue pa3/iesioB M TeM MPOTrpaMMbl
n/n 4acoB




1 Tpuronomerpusi. Teopembl KOCHHYCOB M CHUHYCOB. PemeHune 16
TPEYrOJIbHUKOB
5 [TpeoGpa3oBanue mnoa00us. MeTpUyecKHe COOTHOLIEHHS B 10
OKPY’KHOCTH
3 BexTopsl 12
JlekapToBbI KOOPAUHATHI HA MJIOCKOCTH 9
5 [IpaBunbpHbIE MHOTOYTOJNBHUKU. [[IMHA  OKpPYKHOCTH U 8
IJI0IIaAb Kpyra. Berancienue miomaaen
JIBH>KEHUS TUNIOCKOCTH
[ToBTOpeHnue, 06001IeHNE, CCTeMaTU3allus 3HAHUN 7
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O

IMPOLIECCA OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
JI.C. Aranacsn, B.®. Bbyry3os, C.b. Kamomnes, 3.I'. Tlo3usk, N.W. KOnuna, 'eometpus 7-9
kiaccel, MockBa, u31aTebcTBO «IIpocBeleHne»

METOJAUYECKHUE MATEPUAJIbI YUYUTEJISA
YMK 1o reomerpun 7,8,9 KIIAcChl, peaM3yIONIHA YIeOHYIO MPOTrPaMMy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru

http://ege.edu.ru

http://fipi.ru

http://www.neive.by.ru
http://festival.1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/

YYEBHOE OBOPYJIOBAHUE
Y4eOHUKH, TUTAKaThl, CTCH]IbI, MAKETHI.
Kommnsrorep, mpoekTop, HHTEpaKTUBHAS AOCKA, IPUHTED.



https://oge.sdamgia.ru/

AHHOTALUA K padoyei
nporpamMmme
1o reoMeTpun 7-9 Kiaccenl
PaGouass mporpamma mno ywyebHomy kypcy "['eomerpuss” ans oOyuaromuxcs 7-9  kiaccos
pa3paborana Ha ocHOBe dDenepanbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
OCHOBHOTO o00miero o0Opa3oBaHMs C YYETOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEIbIBIAEMBIX K MaTeMaTHYECKOMY 00pa3oBaHMIO, U TpaJULUil poccuiickoro oOpa3oBaHus,
KOTOpBIE 00ECIICUNBAIOT OBJIAJICHHUE KIIIOYEBBIMU KOMIIETEHIUSMH, COCTABIISIFOIIMU OCHOBY JUJISI
HENPEpHIBHOTO 00pa30BaHUS M CaMOPAa3BUTHs, a TaKXe MEIOCTHOCTh OOMIEKYIbTYpHOTO,
JMYHOCTHOTO W TO3HABATEIBHOTO DPa3BHTUS OOydarommxcsi. B mporpamme ydTeHBl HICH |
nonoxenus: Konuenmuu pa3Butus MaremMatuueckoro oopazoanus B Poccuiickoit denepanun.

IIporpamMmma opueHTHpPOBaHA HA Y4eOHMK:

JI.C. Aranacsn, B.®. byry3os, C.b. Kagomres, 3.I'. Tlo3usk, .M. KOnuna, I'eometpus 7-9
kiaccel, MockBa, H31aTeabcTBO «IIpocBeIeHne)

He.]'lb H3y4YC€HUS Kypca reOMEeTpum:

I'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3JejOB LIKOJIBHOM MAaTEMAaTUKH, UMEIOLIUNA CBOEH
Lelbl0 00ecneunTh H3Y4YeHHE CBOMCTB U pa3MepoB (UIyp, MX OTHOIIEHHWH M B3aMMHOE
pacroyio)KeHue, ONHMpaeTcs Ha JIOTMUYECKYIO, JO0Ka3aTelbHYI JHMHHIO. LIeHHOCTh H3yueHHs
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHuUs 3aKJII0YAETCS B TOM, UTO O0yYaronuics
YUUTCSI TPOBOJUTH JIOKA3aTEJIbHbIE PAaCCYKIEHHs, CTPOUTh JIOTMYECKHE YMO3AKIIOUCHMS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKACHHUS M CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOJIWTH
pacCcyKIeHHsl «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpOBaTH OOpaTHBIC
YTBEPXKICHMUS.

Bropoii 1enpio u3yueHHs TIe€OMETpUH SBISETCS HCHOJIb30BaHUME €€ KaKk HHCTPYMEHTa IpHU
pellleHNM KaK MaTeMaTHM4YeCKUX, TaK M IMPaKTHYECKUX 3aJad, BCTPEHAIOLIMXCS B pPeaJbHOMN
KHU3HU.

Ha u3y4enue yueOnoro kypca «I'eomerpusi» orBoautcst 204 gaca: B 7 kiacce — 68 yacos (2 yaca
B HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Heieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

KaJIeHI[apHO-TeMaTH‘leCKOG IJIAHUPOBaAHUE. FeOMeTme 9 kJiacce

Ne | Tema Koa- | lomamiHee

n/ BO 3a/laHue Jara

1| qac. II | ®a
Ja | KT.
H.

1 | [loBTopenue mo Teme «HeThIpeXyroIbHUKI 1 Ne 366,376

2 | IloBTopenue no teme «Ilnomans» 1 Ne 514

3 | IloBropenue no teme «I1og00HBIE TPEYTOTBLHUKI 1 Ne 575

4 | Ilonsitue BekTOopa. PaBeHCTBO BEKTOPOB. 1 I1.79-80,

B.1-5, No740




5 OTkagpIBaHUE BEKTOpA OT JAHHOW TOUYKH 1 II. 81, B.6,
Ne750

6 CrnoxxeHrue BEKTOPOB 1 11.82-84,
B.7-11,
Ne758

7 | BelunTanue BEKTOpOB 1 I1.85, B.12-
13, Ne768

8 | Pemenue 3aau Ha ClI0XKEHUE M BEIUNTAHUE BEKTOPOB 1 Ne 771

9 | YMHOXeHHE BEKTOpa Ha YUCIIO. 1 I1.86-
87,8.14-18,
Ne777

10 | CpenHss TVMHHS TpaTICIIHH 1 11.88,8.19-
20, Ne793

11 | IIpuMeHeHHE BEKTOPOB K PELICHUIO 3a]1a4 1 Ne799

12 | [puMeHeHNE BEKTOPOB K PEIICHHIO 3a/1a4 1 Ne805

13 | IloaroToBka K KOHTPOJIbHOM paboTe 1 Bapuant 2

14 | KonTpoabsHasi padora Nel no Teme «BekTopbh» 1 Bapuanr 3

15 | Ananus k.p. KoopauHaTsl BekTOpA. 1 I1.89-
90,8.1-3,
Ne912

16 | KoopauHatsl BeKTopa. 1 I1.89-
90,8.4-9,
Ne922

17 | Ilpocreiilmue 3a1aun B KOOPAUHATAX. 1 I1.91-
92,8.10-14,
Ne935

18 | Ipocreiimme 3a1aun B KOOPAMHATAX. 1 I1.91-92,
Ne950

19 | YpaBHeHUs OKPYKHOCTH 1 I1.93-
94,8.15-
17,Ne 960

20 | YpaBHEeHUs: mpsIMOI 1 I1.95,8.18-
22, Ne 970

21 | B3zaunmHOE pacrmoyioXeHue ABYX OKPYKHOCTEH 1 [1.96,B.23-
24,Ne978

22 | Pemenwue 3a1a4 no Teme: «MeToa KOOPIUHATY 1 Ne 980

23 | IlogroroBka K KOHTPOJIBHOM paboTe 1 Bapuanr 3

24 | Kontponsnasa pabdora Ne2 mo Teme «Mertox |1 Bapuanrt 4

KOOPIAMHAT
25 | AHanu3 KOHTposIbHOM paboTel. CuHyc, KocuHyc H |1 I1.97-
TaHT'eHC yria 99,8.1-7,

Nel013

26 | CuHyc, KOCUHYC U TaHT€HC yIJia 1 NelOl6

27 | Teopema o TTOMIAIN TPEYTOIBHUKA 1 [1.100,B.8,
Nel1020

28 | Teopema cuHyCcOB 1 I1.101,B.9,
Ne 1027

29 | Teopema KOCHHYCOB 1 [1.102,8.10,
Ne 1034

30 | PemeHue TpeyroiabHHKOB 1 I1.103,B.11,




Ne 10258,r

31 | Pemenue TpeyroabHUKOB 1 Nel030
32 | UM3mepurenbHbie pabOTHI 1 [1.104,8.12-
13,Ne1037
33 | CxansipHOe pou3BeIeHUE BEKTOPOB 1 I1105-
106,814-
17Ne 1039
34 | CkaysipHOE IIPOU3BEICHNUE BEKTOPOB 1 I1.107,8.18-
20,Ne1040
35 | CkanspHoe pou3BeIeHHE BEKTOPOB 1 I1.108,8.21-
22,Ne1044
36 | [ToaroTroBka K KOHTPOJIBHOM paboTte 1 Bapmuanrt 3
37 | K.p. Ne3  «CoorHomeHnue Mexay cropoHamMu u |1 Bapuant 4
YIJIAMH TPEYTroJbHUKA
38 | AHaiM3  KOHTPOJIBHOH  paOoTHL [MpaBwibHbIe | 1 I1.109,m.1-
MHOT'OYT OJIbHUKH 2, Ne1081
39 | Okpy>XHOCTH, BIMCAaHHBIC U OMHCAHHBIC B IpaBMIbHbIE | 1 I1.110-
MHOTOYTOJIbHUKH 111,8.3-4,
Nel086
40 | ®opMynsl UIS BBIYMCICHUS IUIOIIAAM MpaBHIBHOTO | 1 I1.112,B.5-
MHOT'OYTOJIbHHKA, €r0 CTOPOHBI U pajuyca BIUCAHHOU 7,Ne1088
OKPYKHOCTH
41 | ®opmynsl A8 BBIYUCIEHHS IUIOIIAAU IpaBWIbHOTO | 1 Ne 1094
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U paanuyca BIHUCAHHOU
OKPYXHOCTH
42 | TlocTpoeHue MPaBMIIbHBIX MHOTOYTOJIbHUKOB 1 IL113,Ne
1100
43 | JlnHa OKPY>KHOCTH . 1 I1.114,B.8-
10, Ne1101
44 | Tlmomaap Kpyra ¥ KpyroBoro ceKTopa 1 IL115-
116,811-13,
Nel106
45 | Pemienne 3amay mo Teme: «J{muHa okpyxkHocTH M | 1 Nelll4
TUIOINAb KPYyTray
46 | [oaroroBka K KOHTPOJIBHOU paboTe 1 Bapwuant 3
47 | K.p. Ned mo teme «/limHA OKPYKHOCTH W TWiomaasp | 1 Bapuant 4
Kpyra»
48 | AHanu3 KOHTpPOJIbHOU paboTel. [loHsATHE MBMKEHUS 1 IL.117-
119,8.1-13,
Nel150
49 | IlouaTHe OBUXEHUS 1 Nel155
50 | ITapamienbHbIA IEpeHoc 1 11.120,8.14-
15, Nel1162
51 | IloBoport 1 I1.121,B.16-
17, Ne1170
52 | Pemenue 3ana4 1o teme: «/IBrxeHune» 1 No 1172
53 | IlogroroBka K KOHTPOJIBHOM paboTe 1 Bapuanr 3
54 | KonTpoJbHasi pa6ora NeS no teme «/IBuskenue » 1 Bapuanr 4
55 | AHanmu3 koHTpoJibHOM pabotel. IloBTOpeHHe mo Teme | 1 Tecr 1

«Bektops»




56 | IloBropenue o teme «BekTopbi» 1 Tect 2

57 | IloBTOpenue no teme «MeToa KOOpArHAT» 1 Tect 3

58 | IToBTOpenwme Mo TeMe «MeTo1 KOOpIUHAT 1 Tect 4

59 | IloBtopenne mo Teme «CooTHomeHue Mexay | 1 Tect 5
CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA)

60 | [ToBropenne mo Teme «CooTHomeHHEe  Mexay | 1 Tect 6
CTOPOHAMH U YIJIAMH TPEYTOJTHHHUKAY)

61 | [loBropenue mo teme «JlmuHa OKPYKHOCTH U TUIomanp | 1 Tect 7
Kpyra»

62 | [loBTopenue mo teme «JliMHA OKPYKHOCTH W TUIOmAab | 1 Tecr 8
Kpyra

63 | IlogroroBka K KOHTPOJBHOU paboTe 1 BapuanT 2

64 | UToroBasi KOHTPOJILHAsS padoTa 1 Bapuanrt 3

65 | AHanu3 KOHTPOJIBHOH paboThl. IToroBoe mosropenue | 1 Tect 9

66 | MtoroBoe MoBTOpEHHE 1 Tect 10

67 | UToroBoe moBTOpEeHHE 1 Tect 11

68 | MtoroBoe MoBTOpEHHE 1 He 3agano




