CoKOonoBQg Moanuearo

undposomn

P noanucoto: Cokonosa
O3a Po3a PaecoBHa [Tpunoxenue Ne2 k AOOII - OIT OO0 gns oOyuaroruxcst ¢ 3I1P
HaTta: 2023.09.01

PaecoBHa 12:33:48 +05'00'

MyHuIunagisHoe aBTOHOMHOE 00111e00pa30BaTelIbHOE YUPESKICHHE
«IIIxoma Ne 7»
KaMpI10BCKkoro ropoickoro okpyra

«PaccmoTrpena» «IIpunsaTa» «YTBepxKaAeHA

HAa 3aCE€JaHUU METOJUYECKOTO Ha [eJJarOrM4ecKoM COBETE [Ipuxazom nupexropa
o0benuHeHus yunreneit ecrecteeHHO  [IpoTokon Ne 1 ot 29.08.2023 MAOY «lIkoma Ne7» KI'O
- HAYYHOTO LIMKJIa Ne 302 ot 01.09.2023

[Iporoxon Ne 1 ot 28.08.2023

AnantupoBaHHas pabodas mporpaMma yaeOHOTro mpeaMera
«I'eomeTpus»
YpoBeHs 00pazoBaHus: OCHOBHOE 00111ee 00pa3oBaHNE
Knacc: 7-9
Cpok peanu3zanuu nMporpammel: 3 roja

2023 rox

r. KameIios



HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX Pa3/JelOB IIKOJbHONM MAaTEMaTUKH, UMEIOIIUI CBOEH IIEJIbIO
o0ecreynTh H3y4YeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOUICHHH W B3aMMHOE pACIIOJIIOXKEHUE,
ONMMUPAETCS Ha JOTUYECKYIO, JOKAa3aTeJIbHYI JHHHIO. lIeHHOCTh H3yueHHs TIE€OMETpUHM Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHMs 3aKII0YaeTCs B TOM, YTO OOYYAlOIIMHCSH YYHUTCS MPOBOIUTH
JOKA3aTelIbHbIE  PACCyKJIEHUS, CTPOUTh JIOTUYECKHE YMO3aKJIOUEHHUs, JIOKAa3blBaTb HCTUHHbIC
YTBEPXKACHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHHUS «OT IMPOTHUBHOTO,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUpPOBATH OOpPATHBIEC YTBEPKICHHUS.

BTopoii nenpro u3ydeHust TeOMETPUU SBJISIETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IPU PELICHUU
KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKUX 3aJ]au, BCTPEUAIOIIUXCS B peaibHON >ku3HU. OOyuaromuics
JOJDKEH HAaY4YUThCsSl ONPEAETUTh T€OMETPHUYECKYI0 (UIypy, OMHCaTh CIOBAaMH JAHHBIA 4epTéX WIH
PUCYHOK, HaWTH IUIOIIA[b 3€MEJIBHOIO0 Y4YacTKa, pacCUYUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO
kabenst wiam TpeOyemble pa3Mepsl Tapaxa JUisi aBTOMOOWIS. JTOMY COOTBETCTBYET BTOpasd,
BBIUMCIUTENbHASA JMHUS B H3ydyeHuu reoMerpuu. [lpu pemeHuu 3aaay NpakTHUECKOIO Xapakrepa
00yYaroIUICs YUYUTCS CTPOUTh MaTeMaTUUYECKHEe MOJIENIM PeallbHbIX KU3HEHHBIX CUTYallui, MPOBOIUTH
BBIUMCJICHUS U OLICHUBATh aJI€KBATHOCTH IMOJIYUYEHHOI'O Pe3yJIbTaTa.

Kpaiitne BaxHO mOAYEPKUBATH CBSA3M TEOMETPUM C JPYTUMHU y4eOHBIMU IIpeIMeTaMu,
MOTHUBHPOBATh HCIIOJB30BATh ONPEACICHUS Te€OMETPHYECKUX (UTYp W TOHSTHUH, JEMOHCTPUPOBATH
MIPUMEHEHHE TOJIYYCHHBIX YMEHHH B (U3MKE M TEXHUKE. DTU CBsA3M Hauboliee SPKO BUAHBI B TeMax
«Bexropey, « TpuroHoMeTpuuecKre COOTHOMEHU», «Metoa koopauHat» U « Teopema ITudaropar.

VYueOubiii kypc «['eoMeTpusn» BKIIOUYAET CIEAYIOIIME OCHOBHBIC pa3felibl COACPKAHHUS:
«'eomeTrpuueckue (GUTypsl U UX CBOUMCTBay», «l3MepeHHE TE€OMETPUUYECKHX BEIMYUHY», «JleKapTOBbBI
KOOpJMHATHI Ha MIOCKOCTHY, «BeKTOphI», «JIBrkeHuUs miockocTny, «[IpeobpazoBanus mogoous».

Ha uzyuenne yueOHoro kypca «I'eometpus» orBoautcs 204 vaca: B 7 kitacce — 68 yacos (2 yaca B
Hezento), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

KoppekunonHo-pa3BuBaroiias HapaBIeHHOCTb IIpeIMeTa

VYueOubiii mpenmer «MaTemaTtuka» CHOCOOCTBYET Pa3BUTHUIO BBIYUCIUTENBHON KYJIBTYPHl H
JIOTUYECKOT0 MBIIUIEHUS, POPMHUPOBAHUIO YMEHHUS MOJIb30BAThCS AITOPUTMAMHU, a TaK)Ke IPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TOBCEAHEBHOW >Xu3HU oOydaromuxcs c¢ 3I[IP. YueOusrii
IpeIMEeT Ppa3BUBAECT MBIIIJICHUE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHANBbHYIO T'PaMOTHOCTbD,
yYMEHHsI BOCTIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh WHGOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
dbopmax.

AnanTtupoBaHHas MPOrpaMMa OTpaXKaeT coepkaHue oO0ydeHHs mpeamery «MareMaTHKay ¢ y4eToM
0COOBIX 00Opa3zoBaTeNbHBIX TOTpeOHOCTEW oOydarommxcs ¢ 3I1P. OBnagenue ydeOHBIM TpEeIMETOM
«MateMaTHKay MpeCTaBIIseT OMpPeIeIEHHYIO CI0XKHOCTh A yuanuxcs ¢ 3[1P. ¥V obyuaromuxcs ¢ 311P
HaubOosee BBIPAXKEHbl OTCTABaHHSA B PA3BUTHH CJIOBECHO-JIOTMYECKHUX (OPM MBIIUIEHUS, MO3TOMY
abCTpakTHBIE W OTBJICUCHHBIE KATETOPUU UM TPYAHOIOCTYNHBI. B TOXXe Bpems Mpu crenuaIbHOM
O0Oy4YeHUH WIKOJBHUKHA MOTYT BBIMOJHATH 3a7aHusl Mo ajroputMmy. OHU BOCHPUUMYHBBI K TTOMOIIH,
MOTYT BBIMOJIHUTh NEPEHOC Ha AaHaJOTMYHOE 3aJaHHe YCBOEHHOro cmocoba pemieHus. CHuXeHue
Pa3BUTHS MBICIUTENbHBIX ONEPAli M 3aMEUIEHHOE CTAHOBJIEHHE JIOTMUECKHUX AEUCTBUM MPHUBOIAT K
HEJOCTATOYHOM OCMBICICHHOCTH COBEpIIAeMbIX YYeOHBIX IEHCTBHI. Y IIIKOJIBHUKOB 3aTpPyIHEHBI
CUYCTHBIC BBIUMCIICHUS, MPOU3BOJMMBIE B yMe. B NMHUCHMEHHBIX BBIYHCICHHSIX OHH MOTYT IPOMYCKaTh
OJIMH W3 MPOMEKYTOUHBIX IIaroB. [Ipu paboTe ¢ YMCIOBBIMU BBIPAKEHUSMU, BEIYUCICHHEM MX 3HAUCHUS
MOTYT HE yJEepKUBATh MPABWIBHBIN OPAIOK AecTBui. [Ipu ynpomenun, mpeoOdpa3oBaHUN BRIPAKEHUN
yuamuecst ¢ 3[IP He MOryT caMOCTOSATENbHO MPUHATH PEIIEHHUE O MOCIEI0BATEILHOCTH BBIOIHEHUS
nercTBuid. KOHKPETHOCTh MBIIIJIEHUS] OCIOKHSIET YCBOCHUSI HaBbIKa PEIICHUS] YPaBHEHUH, HEPABEHCTB,
CHCTEMBbI ypaBHEHUH. FIM Masio0OCTyIHO COBEPIICHNUE OOPAaTUMBIX OTlEepalnii.

Huskuii ypoBeHb pa3BUTHS JIOTUYECKUX OIEpaluii, HEeI0CTaTOuYHas OOOOIIEHHOCTh MBIIIJICHUS
3aTPyIHSIOT W3ydeHHE TeMbl «DyHKIMU»: TpU ompeaeneHue (QYHKIMOHATHHONW 3aBUCHMOCTH, MPH
OomMCaHuu TpadUUECKOW CHUTYyaIMH, WCIIONB3Ys TEOMETPUYECKUH, alreOpandeckuii, (pyHKIIMOHATIbHBIN



s3bIkd. Hepenko ydaruecss He BUASAT Pa3sHHIBI MEXTY OOJacThi0 ompeneiacHuss GyHKIMH U 00JacThiO
3HAYCHHI.

Pemenue 3amay compsikeHO € TPYAHOCTIMH O(OPMIICHHS KPAaTKOW 3amucH, MPOBEICHUS aHAIM3a
ycioBUs  3aj1auyM, BbiaeneHus cymecrBeHHoro. IlIkomepnuku ¢ 3I[IP  3aTpynustoTcss  caenathb
YMO3aKJIFOUCHHE OT OOIIEero K YacTHOMY, HEPEIKO BBIOMPAIOT HEpallMOHAIBHBIE CIIOCOOBI DPEIICHHS,
WHOTJa OTPAaHUYHMBAIOTCS MAHUITYJISIUUAMU C YUCITAMMU.

[Ipyn m3ydeHnn reoMeTrpudeckoro marepuana oOydarommecs ¢ 3[IP cramkuBaroTcs ¢ TPYIHOCTBIO
JIeJaTh JOTUYECKUE BBIBOJIBI, CTPOUTH MOCJIEIOBATENBHBIE pACCYKICHU. HernpouHble 3HaHUSI OCHOBHBIX
TEOpEeM T€OMETPUHM NPHBOJUT K ONIMOKAM B pEHICHWHU TeoMeTpudecKux 3amad. IlIkompHUKH MOTyT
MOJIMEHUTH (POPMYITY, HETIPABUIIBHO TIPUMEHUTH TEOPEMY .

K cepbe3nbM ommuOkaM B PEIICHUH 3a7ad MPUBOASAT HEAOCTATOYHO PA3BUTHIC MPOCTPAHCTBEHHBIC
npeAcTaBieHus. MIM CI0KHO BBITIOJIHUTH YEPTEX K YCJIOBHMIO, B MHUCHbMEHHBIX pabOTaXx OHM HE MOTYT
MIPUBECTH OOBACHEHUE K YepTekKy. TOYHOCTh 3allOMUHAHMS U BOCHPOM3BEICHHUS y4eOHOro Marepualia
CHHKEHBI 10 TIPUYMHE CJA00CTH MHECTHMUYECKOM JIeATENbHOCTH, CYXXEHHS oO0bema MamsTH.
Obyuaromumces ¢ 3I1P tpeGyercs Oomnbliie BpeMEHU Ha 3aKpeIUIeHHE MaTepuala, aKkTyaau3alus 3HaHUH
10 ONIOPE MPHU BOCIIPOU3BEICHUMU.

Jisa mpeoposyeHus TpyJHOCTEH B u3yuyeHHMHM ydeOHoro mnpenMera «MaTemaTtuka» HeoOXoauma
ajanTaius o0ObemMa M XapakTepa y4eOHOro mMaTepHuayia K MO3HaBaTEIbHBIM BO3MOXHOCTSIM YYaIIUXCs C
3I1P. Cnenyer yueOHbIN MaTepHall MPENOAHOCUTh HEOOIBIIMMH MOPLUHUAMHU, YCIOKHSS €ro MOCTENEeHHO,
M3BICKUBATh CIOCOOBI afanTallid TPYIHBIX 3aJaHWl, HEKOTOPbhIE TEMbI JaBaTh KaK O3HAKOMHTEIIbHBIE;
HCKJIIOYATh OTAEJbHBIE TPYIHbIE

JIOKA3aTEeNIbCTBA; TEOPETHUYECKU MaTepuall PEKOMEHIYETCS H3y4yaTh B MPOLECCE NPaKTHYECKOU
JEeATEIBbHOCTH MO PeHIeHHIO 3a/1a4. OpraHnyeckoe €JMHCTBO IPAKTUYECKON U YMCTBEHHOM IESITEIbHOCTH
yYalmmxcs Ha ypoKaxX MAaTeMaTHKH CIOCOOCTBYIOT NMPOYHOMY U CO3HATEIIBHOMY YCBOEHHUIO Oa3MCHBIX
MAaTeMaTUUYECKUX 3HAHUU U YMEHHUM.

Lenssmu n3ydenus npeamera «MaremaTrukay SBISIFOTCS:

1) oBnageHue cUCTEMOW MaTeMAaTHYECKUX 3HAHMM W YMEHUH, HEOOXOJWMBIX AJisi MPUMEHEHUS B
MPAKTUYECKON JIEATETbHOCTH, U3yUYCHUSI CMEKHBIX TUCIMIUINH, TTPOJIOJDKEHUS 00pa30BaHus;

2) UHTEJIEKTyalbHOE Pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX UYEJIOBEKY IS
TOJTHOLIGHHOM W3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTHYE€CKOW J1eATEeIbHOCTH:
SICHOCTA M TOYHOCTH MBICIH, KPUTUYHOCTH MBIILIEHUS, HHTYULIUH, JIOTHYECKOTO MBIILIECHHUS, 3JIEMEHTOB
QITOPUTMHUYECKON KYJBTYphI, MPOCTPAHCTBEHHBIX TPEJICTABICHUNH, CIMOCOOHOCTH K IMPEOJIOJICHHUIO
TPYIHOCTEH;

3) pa3BUTHE BBICHINX MCUXHUECKUX (YHKIHH, yMEHHE OPUEHTHPOBATLCS B 3aJJaHHMU, aHATIM3HPOBAThH
€ro, 00IyMBIBAaTh U TUTAHUPOBATH MPEACTOSIIYIO AeSITENEHOCTD.

OCHOBHBIE 3aJIaYH:

O ¢dopmupoBaTh y 00yYaIOIMIMXCSI HABBIKM Y4€OHO-TIO3HABATEIHHON JESITENFHOCTU: TMJIAHHPOBAHHE
paboThI, TOUCK PAIIMOHATILHBIX ITyTEH €€ BHITIOIHEHHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

[J crmocoOCTBOBATh MHTEIUIEKTYAIbHOMY Pa3BUTHIO, (POPMUPOBATH KaueCTBA, HEOOXOIUMBIE YETOBEKY
JUTSI TIOJTHOIIEHHOM >KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC MAaTEMATHUYECKOW NIEATEITbHOCTH:
SCHOCTH Y TOYHOCTH MBICIH, WHTYUIIUH, TPOCTPAHCTBEHHBIX IMPEICTaBICHUM, CIOCOOHOCTH K
MPEOJ0JICHUIO TPYJHOCTEN;

[ opMHpoBaTh KIIFOUEBbIE KOMIIETEHIIUHN YYaIIUXCS B paMKaxX MpeaMeTHOW obmactu «MaTtemaTtuka
1 uHGOpPMaTHKAY;

] pa3BUBATh MOHITHIHOE MBIIIICHUS] 00yYaONUXCS;

[J OCYIIECTBISATh KOPPEKITHIO TT03HABATEIBHBIX TIpolieccoB oOydaromuxcs ¢ 3[1P, HeoOxomumpIx st
OCBOEHUS IPOrPaMMHOTO MaTepHalia 1o yaeOHOMY IPeaMETY;

[J mpeaycMaTrpuBaTh BO3MOKHOCTh KOMIIEHCAIMM 0O0pa3oBaTeNbHBIX Je(UIIMTOB B OCBOCHUU
MPEIIISCTBYIONMIEr0 MPOrpaMMHOTO Marepuana y oOyuatonmuxces ¢ 3[IP u HemoctatkoB B HX
MaTeMaTUYECKOM Pa3BUTHUU;

[ chopMHupOBaTh YCTOWYMBBINA HHTEPEC YUAIIUXCS K IPEIMETY;



(] BBISBJIATH W DPa3BUBATh MaTeMAaTH4YEeCKHE W TBOpYeckue crocoOHoctH. OOyueHHe ydeOHOMY
npenMery «MareMaTtruka» CTPOWTCS Ha CO3/IaHUU ONTUMATBHBIX YCIOBUH ISl YCBOSHUS MPOTPAMMHOIO
Mmarepuania oOyvaromumuics ¢ 3I[1P. Bonbimoe BHMMaHHE ynensercss oTOOpY y4eOHOro marepuaia B
COOTBETCTBUH C IPHUHIIUIIOM JIOCTYITHOCTH IPU COXPAHEHUU 00IIero 6a30BOTO YPOBHS, KOTOPBIN JOIHKECH
M0 COJICP)KAHHIO M 00beMy OBITh aAaNTUPOBAHHBIM sl oOydvaromuxcs ¢ 3[IP B cooTBeTcTBUM C HMX
ocoObiMH  OOpazoBareinbHBIMH  TOTpeOHOCTsIMH.  CiiegyeT OONerdyuTh OBJIAJCHHE MaTepUAIOM
obyuaromumucst ¢ 3[1P mocpencTBoM ero IeTalbHOrO OOBSICHEHHS C CHCTEMATHUYECKHM ITOBTOPOM,
MHOTOKPATHOW TPEHUPOBKH B MPUMEHCHHHM 3HAHWUW, MCMONB3Ys MPUEMBI aKTyalln3aluu (BU3yaIbHAS
oropa, mamsTKa).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Havansnele nonsTus reomerpun. Touka, npsimas, OTpE30K, JIyd. YTou. Buasl yrinos. BepTukanbHbie
U CcMexHble yrael. buccektpuca yrma. JlomaHas, MHoroyroibHuk. IlapainensHocTh u
NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM cuUMMETpHH. [IpuMmepbl cuMMETpuu B
OKpY KaroIleM MUpE.

OCHOBHBIE TIOCTPOEHMSI C NOMOIIBK LMPKYyJIsd U JuHeku. TpeyroiapHuk. BeicoTa, Menmana,
OucceKkTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN U pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa ¥ PU3HAKY paBHOOEPEHHOTO TpeyroyibHUKa. [Ipr3Haky paBeHCTBA TPEYrOJIbHUKOB.

CBoiicTBa M MNpU3HAKKU NapajUieNbHBIX OpsAMbIX. CyMMa yrIJIOB TpeyrojibHHKa. BHemHue yrisl
TPEYroJbHUKA.

[IpsiMoyronbHBIi TpeyronbHUK. CBOWCTBO MEAUAHBI MPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON
K runorenyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsAMOYTrobHBIA TPEYTONIbHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TeopeMa o
OospieM yriie u OoJbIIel CTOPOHE TPEyTrobHUKA. [IepreHIuKysap U HaKJIOHHASI.

I'eomerpuueckoe mecto Todyek. buccekTpuca yriia U CepeIMHHBIA NEPHIEHAUKYISIP K OTPE3KY Kak
reOMETPUYECKUE MECTA TOUEK.

OKpy’>KHOCTb M KpYyI, XOopJa ¥ AMAMETP, UX CBOMCTBA. B3aMMHOE pacloyioKeHHE OKPYKHOCTH U
npsimoid. KacarenpHast u cekymas K OKpyKHOCTH. OKpy»KHOCTb, BIHCaHHas B yroj. BrucanHas u
OINHMCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronpauku. Ilapamnenorpamm, ero mnpu3sHakm H  CBOMCTBAa. YacTHblE — cilydau
napaiesIorpaMMoB (TIPsIMOYTOJIBHUK, poMO, KBaapaT), X MpU3HAKK U cBoiicTBa. Tpaneuus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa U npusHaku. [IpsMoyronpHas Tpamnenus.

Meton yaBoeHus wmenuasbl. llenTpanbHas cummerpus. Teopema @aneca u  Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3Kax.

CpenHue TMHMM TPEeyrojabHUKA U Tpanenuu. L{enTp Macc TpeyroyipHuKa.

[Togobue TpeyrompHUKOB, Kod(pdunment mnomodbus. I[lpusHaku mOMOOHMS TPEYTrOIHLHUKOB.
[TpumeneHne nog00HS MPH PELLICHUH PAKTUYECKUX 3a/1aU.

CpoiictBa tuiomaneii reomerpuueckux Guryp. Dopmynsl Ans  IUIOMIAAM  TPEYTOJIbHMKA,
napasesnorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIaAeH MOJOOHBIX GUTYD.

Boruncnenue miomazeil TpeyroJsHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenune reopemsl [ludaropa npu pemeHnn NpakTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yrja MpsSMOYIoJbHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOX1eCTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnucanHble U LEHTpalbHBIE YIUIBI, YTOJI MEXKIY KacaTeIbHOM W XOPAOH. YTIIBI MEXIY XOpPAAMH U
CEeKyIIMMHU. BrnucaHHble ¥ ONMCAaHHBIE YETBIPEXYTOJIbHUKU. B3anMMHOE pacrosokeHue JByX
okpykHocTel. Kacanue okpysxHocteir. OO0Iie KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB or O mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO.
@opMyIIbl IPUBEICHUS.



Pemrenne TpeyronbHukoB. Teopema KOCMHYCOB U TEOpEMa CHHYCOB. PelieHne npakTU4eckux 3aaad
C MCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6paszoBanue nonodus. [logobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 MpoU3BEIEHUH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB CEKYIHUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, mmHa (MOAyJb) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO HAlpaBICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMy HajJ BeKTopaMu. PasznoxeHue
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE INpPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE U1 HAXO0XKJICHHUSI ITTUH U YTJIOB.

JlexkapToBbl KOOpAMHATBI HA INIOCKOCTH. YPAaBHEHUS IPAMONM M OKPYXKHOCTM B KOOpAMHATaX,
[EPECEUCHNE OKPYKHOCTEHN U MPAMBIX. MeTO KOOpAUHAT U €ro NPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJibHUKH. JlnmuHa okpyxkHOcTH. ['pamycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JITMH AYT OKpyxHocTell. [nomanp kpyra, cekTopa, cermMeHTa.

JIBIDKEHHSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH GUryp (dJIeMEHTapHbIE MPEICTABICHHUSA).
[TapannensHblit iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOGHMS  HIporpaMMmel  yuyeOHoro  kypca  «['eomerpusi»
XapaKTepU3yOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IPOLUIOMY M HACTOALIEMY POCCHICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOILICHUEM K JIOCTH)KEHHUSAM POCCHUICKMX MaTeMaTHKOB M POCCHUMCKOH MaTeMaTH4eCKOH IIKOJBI, K
MCIIOJIB30BAHUIO ATUX JOCTIXKEHUI B IPYTUX HAyKax M MPHUKIAAHBIX cepax;

2) rpa:kKIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEW TpaXJaHWHA ©  pealu3ali  ero Ipas,
IPEJCTaBICHUEM O MAaTEeMaTUYECKMX OCHOBaX ()YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHUH,
nporenyp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHIO
TUYECKUX MPOOJIEeM, CBS3aHHBIX C NPAKTUYECKUM IPUMEHEHUEM [OCTH)KEHUH HayKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-3THYECKUX IPUHIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCINTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE€ B pEIIEHUH MPAKTHUYECKHX 3aJady MaTeMaTU4eCKOH
HAIPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYeCKOro 0Opa3oBaHUsl HA MPOTSDKEHUH BCEH JKU3HU
IUI yCTIEIIHOM NpodecCHOHANbHOM NeSTETbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM U MOCTPOSHHEM WHAMBHIYAIBHON TpaeKTOpUH 0Opa30BaHUS M KM3HEHHBIX IUIAHOB C y4ETOM
JIMYHBIX MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CMOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaT€MaTHUECKUX OOBEKTOB,
3aJla4, peleHul, pacCyKAeHUH, yMEHHIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpHUEHTAIMeN B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHA YEJIOBEKa, IPUPOABI U 00IIeCTBA, TOHUMAHUEM MaTeMaTHUECKOM HayKu Kak
cdepbl YeIOBEYECKON NEeSTENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHUS IMBWIN3ALINU,
OBJIAZICHUEM SI3BIKOM MAaTEMATUKM M MaTEMAaTHYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHUS MUDA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKaMHU UCCIIEIOBATENBCKOMN 1€ATEIbHOCTH;

6) d¢usnueckoe BocnuTaHMe, (POPMHPOBAHHE KYJBLTYPBHI 3A0POBbS H 3MOIHOHAJIBLHOIO
0J1aronosyyus:

TOTOBHOCTBIO IPUMEHATH MAaT€MaTUYECKUE 3HAHMS B MHTEPECAX CBOErO 3J0POBbs, BEACHMUS
3I0pOBOr0 00pa3a JKW3HM (370pOBOE MHTaHUE, COAJAHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXA,
perynsipHasi ¢pu3nveckas aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBbIKA pe(IeKCHU, NPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOro e MpaBa JIpPyroro 4ejaoBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpUEHTalle Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWW [UIsl pelleHus 3ajady B 00JacTu
COXPAaHHOCTH OKpYXKaloIlel Cpeibl, IUNIAHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCIEACTBHUU
JUI OKpY Karolle cpenbl, OCO3HAHHEM II00ATbHOTO XapaKTepa 3KOJOTHYECKUX MpoOieM U myTed uX
peleHus;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUAM COMAJIBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUAX HEONPEAEIEHHOCTH, IOBBILIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JIeSTEbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Yy APYTUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA APYTHX;

HE00XOUMOCTBIO B (POPMUPOBAHNUN HOBBIX 3HAHWH, B TOM 4Hciie (OPMYIMPOBATE UJEH, TOHSITHS,
rUNoTe3sl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJIE pPaHEE HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INIAHMPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCIIPUHHMMATh CTPECCOBYIO CHUTYaIUIO Kak
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTHUPOBATH NPUHUMAEMBbIEC PEIICHHS U JeHCTBUSA, (OPMYIHPOBATH U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AeliCTBUS

Ba3oBble JJornueckue neiicTBuA:

® BBIABIIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKM MATEMaTHYECKHMX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXTy MOHITUSIMH, (HOPMYITHPOBATH ONPEACTICHUS TOHIATUN, YCTaHABINBAThH CYIICCTBCHHBIN
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHHUS 17151 000OIIEHUS U CPAaBHEHUSI, KpUTEPUU TPOBOAMMOrO aHAIIN3a;

® BOCIpPUHUMATh, (QOPMYIUPOBATH U MNPEOOpPa3OBbIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBISBIITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHs B (aKTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKACHUSIX, IMpeAjaratb KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEYU;

e JeiaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTMBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYeHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPKICHUH (TpSAMbIE W OT MPOTUBHOIO),
IIPOBOJAUTH CaMOCTOSITEIbBHO HECJIOKHBIE [JOKa3aTelbCTBA MaTeMaTHYEeCKHX (PaKTOB, BBICTPAUBATh
apryMeHTaI1I0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBRIOMpATH CMOCOO pemnieHus ydeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpaTh HanboJiee MOIXOISAIINMA ¢ YYETOM CaMOCTOSTENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1elCTBUSA:

® CNOJb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUA MHCTPYMEHT MO3HaHMs, (OpMYJIUpOBAThH
BONPOCHI, (UKCUPYIOLIME NPOTHBOpEUHE, NpoOJeMy, CaMOCTOATENbHO YCTaHAaBIMBATh HCKOMOE U
JaHHOE, POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3UIIUIO, MHEHHUE;

® [POBOJUTH IO CAMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT, HEOOJbIIOE
HCCIIEIOBAaHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro oOBeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO0Oi;

® CaMOCTOATENbHO (OpMyIHpOBaTH OOOOIIEHHS W BBIBOJABI IO pe3yibTaTaM HPOBEAEHHOIO
HAONIIO/ICHHUsI, HWCCIEIOBAHMs, OIEHWBATh JOCTOBEPHOCTh TIONYyUYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
00001IICHMIT;

® [POTHO3MPOBATH BO3MOKHOE DPa3BUTHE IPOIIECCa, & TAKXKE BBIIBUraTh MPEANOIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

® BBUIBIISATH HEJAOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMAIMHU, JaHHBIX, HEOOXOAMMBIX IS
pelieHus 3a1a4u;

e BBIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh M UHTEPIIPETUPOBATh UHPOPMAITUIO PA3TUIHBIX
BUJIOB U (DOPM NpeACTaBIEHUS;

e BpIOMpaTh (HOpMy MpeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBAThH peIIaeMble 3aJJaul CXEMaMH,
auarpaMMmaMM, HHOM rpadukoi 1 ©X KOMOMHALMSIMU;

® OLIEHWBAaTh HAAEKHOCTh MHPOpPMAIMM IO KPUTEPUSM, MPEAJOKEHHBIM YUHUTEIeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe JeiiCTBUSA:

® BOCIPUHUMATH U (POPMYIHPOBATH CYX ACHUS B COOTBETCTBUHU C YCIOBHSMH U LEISIMHU OOIICHUS,
SICHO, TOYHO, 'PAMOTHO BBIPaXXAaTh CBOI TOYKY 3pPEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJyYE€HHBIN pe3ynbTar;



® B X0JI¢ 00CYX/IEHUS 337aBaTh BOMPOCHI 10 CYLIECTBY 00CYkIaeMOI TeMbI, TPOOIEMBI, peraeMoit
3a7a4M, BBICKA3bIBATh WJICH, HAIICJICHHBIC HAa IIOUCK PEIICHHS, COMOCTaBJISATh CBOM CYXICHHS C
CY)KICHUSMH JPYTHMX YYaCTHUKOB JHajora, OOHApyKMBAaTh pa3d4ue M CXOJCTBO IO3MIUH, B
KOppeKTHOH (popMme GopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PaKECHHUS,

® IMPEACTaBISATH pE3yJbTaThl PELICHUS 3a/a4d, OSKCICPUMEHTA, MCCICAOBaHUS, IPOEKTa,
CaMOCTOSTENILHO BBIOUPATh (popMarT BBICTYIUICHHS C Y4Y€TOM 3ajad IPE3CHTAlUd U OCOOCHHOCTEH
ayIUTOPHH;

® [IOHUMATh M UCIOJIb30BATh MIPEUMYILECTBA KOMaH/IHOW ¥ MHAMBUAYAIbHON pabOThl IPU PEIICHUN
y4eOHBIX MaTeMaTHYEeCKUX 3a7ay;

® [PUHUMATh LEJb COBMECTHOW JAEATEIbHOCTH, IUIAHMPOBATh OPTraHHU3ALMI0 COBMECTHOW paloTHI,
pacmpenenats BUABl pabOT, JOTOBApUBATHCSA, OOCYXAATh MPOIECC W Pe3ynbTar paboThl, 0000maTh
MHEHUS HECKOJIBKHX JIFO/IEH;

® yYacTBOBATH B IPYMIOBHIX (popMax paboTel (00CYkaeHUSI, 0OOMEH MHEHHUSIMH, MO3TOBBIE LITYpPMbI
U JIPyTUe), BBINOJHATH CBOI YacTh PabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C JAPYTMMH YICHAMH
KOMaH/Ibl, OLICHMBATh KAaueCTBO CBOETO BKJIaJga B OOLIHMI MPOIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHBIe yHHBepcaibHbIe Y4eOHbIe AelicTBHSA

Camoopranu3anusi:

® CaMOCTOSATEIBHO COCTaBIIATh IUIAH, ANTOPUTM pEIISHUS 3a7add (MM ero 4YacTh), BBIOMpATH
Croco0 perreHus ¢ y4ETOM UMEIONINXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OPMAITHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTELIEKT:

e BIANETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca H  pe3yibTara pelIeHus
MaTeMaTHYeCKOH 3a1auu;

® TMpeaBUACTh TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUH 3a7aul, BHOCUTb KOPPEKTHUBBI
B ACATCIIBHOCTH HA OCHOBC HOBBIX O6CTO$[T€J'II)CTB, HaI\/JIZIGHHI)IX OHII/I6OK, BBISIBJICHHBIX prnHOCTeﬁ;

® OLCHHUBATHL COOTBCTCTBUEC PE3YyJibTaTa ACATCIbHOCTU IIOCTaBJICHHOU oejii U yCJIIOBHAM, 00BACHSITH
MPUYMHBI TOCTH)KEHUS WU HEAOCTHDKCHUS I1IeNH, HaXOAWTh OMIMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY
OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOIyYUT CICAYIONNE TPEAMETHBIC PE3YIbTaThI:

Pacrio3naBaTh M3yueHHBIE T€OMETpUYECKHe (UTYPBI, ONpPENesaTh WX B3aHMMHOE PaCIONOKEHUE,
n300pakaTh TEOMETPUIECKUE (DUTYPBI, BBITIONHATD YEPTEKH 1O YCIOBHIO 3a/1auu. M3MepsATh TUHEWHbIE U
YIJIOBbIE BEJIMUMHBI. Permars 3ajau Ha BBIYMCIIECHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyIO OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHON JKH3HHU, Pa3MEPOB
MIPUPOJHBIX 00BEKTOB. Pa3inuuaTs pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKHUM 3a7adaM.

[Tonp30BaTbcsi MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, MCIOJIb30BATh MPU3HAKHM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTH TIOTMUECKHUE PACCYKACHUS C UCTIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbcsl MpU3HAKaMU PaBEHCTBA MPSIMOYIOJIBHBIX TPEYTOJbHHUKOB, CBOMCTBOM MEJHAHBI,
MPOBEACHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a/1a4.

OnpenensTh NapajuieNbHOCTh NPSMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CeKyIlasl.
Ornpenenars napajuieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUNM OT TOYEK OJIHOM MpsIMOM 110
TOYEK APYTrou mpsiMOM.

Pemars 3a1aun Ha kieT4aroi Oymare.



[IpoBOANTH BBIYKCICHHS U HAXOJIUThH YMCIOBbIE U OyKBEHHbIE 3HAYEHUS YTJIOB B T€OMETPUUECKUX
3aJla4ax C WCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB M MHOIOYTOJIbBHMKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUN JIBYX MapajlieIbHBIX MPSIMBIX ceKyllel. Pemars mpakTuueckue 3a1auu
HAa HaxOX/ICHUE yTJIOB.

Brnagerh moHsTHEM TreOMETPHUYECKOr0 MecTa TOYeK. YMETh OMNpeAeNsiTh OUCCEeKTPUCY YIVa U
CEPEIMHHBIN NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBATH OINPEACIICHUS] OKPYXHOCTH M Kpyra, XOpAbl W JUaMeTpa OKpPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PELICHUH 3a1a4.

Bianere NMOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbBHMKA OKPYXHOCTH, YMETh HAXOJHUTh €€ LICHTP.
[Tonp30BaTbest pakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOJbHHUKA MEPECEKAIOTCsS B OJAHOM TOYKE, U
0 TOM, YTO CEPEIUHHbIC EPIEHANKYIISPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

Bitaners noHATHEM KacaTeIbHOW K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU O NMEPIEHAUKYIISIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[losnb30BaTbcs MPOCTEUIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMAaTh UX MPAKTUYECKUI
CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.

K koH1y o0yuenus B 8 kjiacce 00y4aronuiics MoIy4YuT CiaeyIOIie MPeAMETHBIE Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BaThCSI UX CBOMCTBAMU
IIPU PELICHUH F€OMETPUUYECKUX 3a]1ay.

[IpuMmeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a/1au.

Braners moHsiTMEM CpelHEW JUHUM TPEYrojbHHMKA M Tpaleuuy, NPUMEHSATh UX CBOWCTBA IpU
peuieHun reoMeTpudeckux 3aaad. Ilonb3oBatecs Teopemont Qaneca U TEOPEMOM O IPONOPLIUOHAIBHBIX
OTpe3Kax, MPUMEHTh UX JUIsl peLIEHUs IPAKTUUECKUX 3a/1a4.

[IpuMeHsTh pU3HAKK [T0100USI TPEYTOJBHUKOB B PEICHUH T'€OMETPUUECKUX 3aj1au.

[Tonp3oBatbes Teopemoit Iludaropa ist pemieHuss T€OMETPUUYECKMX W MPAKTUYECKHX 3ajad.
CrpouTh MaTeMaTHYECKYI0 MOJEJb B IMPAKTHUYECKUX 3aJadyax, CaMOCTOSITENIbHO JeJlaTh YepTeéx u
HaXOJUTh COOTBETCTBYIOLIUE JITMHBI.

Bitamers noHATHAME CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTrO yTila MPSMOYTOJIBHOTO TPEYTOJIBHUKA.
[Tonb30BaTbCst STUMH MOHATUSIMU 7151 PEIICHUS MPAKTUYECKUX 3a]1a4.

Boruncnate (pa3ivyHbIMU CIIOCOOaMM) IUIONIAAb TPEYTrOJIbHUKA M IUIOIIAAM MHOTOYTOJbHBIX
¢uryp (momb3ysch, TI/€ HEOOXOIUMO, KAJIbKYIATOpoM). I[IpUMEHATH TOJy4YeHHBIE YMEHUS B
MIPAKTHUYECKUX 3a/1a4ax.

Bragers MOHATUSMHU BIIMCAHHOTO M IIEHTPAJIBHOIO yTIjla, MCIOJIb30BaThb TEOPEMBI O BIIMCAHHBIX
yriaax, yriiax Mexay XopAaMH (CeKyUIMMH) M yrie MEXIy KacaTelbHOW M XOpIOM HpHU pelieHuH
reOMETPUUYECKUX 3a/a4.

Brnagerb TmOHSTHEM ONHCAHHOTO YeTHIPEXYTOJNIbHHUKA, NPUMEHSATh CBOWCTBA OIKCAHHOTO
YeTBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a]1a4.

[IpyMeHsTh MOSydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUeCKHe MOJENU IJs 3a/1ad
pearbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIME BBIYMCIECHUS C NPUMEHEHHEM I0A00us |
TPUTOHOMETPHH (II0JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYJIATOPOM).

K koHIty 00yuenus B 9 kjacce 00y4aroImuics MONy4UT CIEAYIOIINE PEAMETHBIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHM OCTPBIX YIJIOB, HAXOJUTh C MX IOMOIIbIO pa3IHyYHbIE
AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJIbHUKA («PEUIEHHE MPSIMOYTOIbHBIX TPEYrOJIbHUKOBY). Haxonuts (c
MTOMOMIBIO KaJbKYJISATOPA) ATUHBI U YTIIbI AJ11 HETAOIMYHBIX 3HAYSHU.

[Tonp3oBaTbess popMysiaMu TPUBEIACHUS U OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXKIIECTBOM JUIS
HAaxO0KJICHUs COOTHOILIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETNYNHAMU.

Hcnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHUHYCOB U HAaXOXKICHMS Ppa3JIMYHBIX DIIEMEHTOB
TpEeYrojbHUKa («pelieHne TPEeyroJIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUN FT€OMETPHUECKUX 3aau.

Bragers moHATHSMU TIpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX (UTYP.
[Tonb30BaTbes cBOMCTBaMU MO100MS MPOU3BOJIBHBIX (DUTYDP, YMETh BBIUUCIATH JJIMHBI U HAXOJIUTH YTJIbI



y 1nomoOHeIX ¢uryp. IlpumensTs cBoiicTBa MmogoOHMsS B MPAaKTHUECKHX 3aAadax. YMETh NPHUBOANTH
IPUMEPHI MO0OHBIX GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCst TEOPEMaMU O IPOU3BEACHUH OTPE3KOB XOP, O MPOU3BEICHUN OTPE3KOB CEKYIIHX, O
KBaJparTe KacaTeJIbHOM.

[Tonp30BaThesl BEKTOpaMu, MOHUMATh MX T€OMETPUYECKUH M (U3MYECKUN CMBICT, IPUMEHSTh UX B
pELICHHH TeOMETPUUYECKHX M (U3UUecKuX 3anad. [IpuMeHsTh CKalIsipHOE MPOU3BEICHHE BEKTOPOB IS
HaXOX/ICHHS JJIMH U YTJIOB.

[Tonp30BaThcs METOJIOM KOOPAMHAT HA IIOCKOCTH, IPHUMEHSTh €r0 B PEHICHUU T€OMETPHUECKUX U
NPaKTHYECKHX 3a/1ad.

Bnanets TOHATHUSAMH TNPaBHWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JYTH
OKPYXXHOCTH M PaJMaHHON Mephl yIiia, yMETh BBIYMCIATH IUIOIIAAb Kpyra M ero 4acreid. [IpumeHsTH
MOJTyYCHHBIE YMEHUS B MPAKTHUECKUX 3aa4dax.

Haxoaute ocu (MM HEHTPbI) CAMMETPUH (QUTYDP, IPUMEHSATH IBH)KEHHS IUIOCKOCTH B MPOCTEHIIIIX
CIIydasx.

[TpuMeHATh TONyYeHHBIE 3HAHHWS HAa MPAKTUKE — CTPOMTh MAaTeMaTH4eCKue MOJCIH Uil 3ajad
peanbHOH JKM3HM H TPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS C MPUMEHEHHEM TOA00HS |
TPUTOHOMETPHYECKUX (DYHKLUH (TI0JIB3YSCh, TAE HEOOXOAUMO, KAIBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n mporpammmi Beero Kontpoabubie IIpakTnyeckue oBpazoBaTels
padoThI padoThI HBIE Pecypebl
. bubnmnoreka
[Ipocreiimue reomeTpuyeckue
1 ¢uryps! u ux cpoiictsa. lamepenune 14 1 HOK_
https://m.edsoo
FeOMETPUYECKUX BEIUYUH u/7fA15e200
bubnuoteka
HOK
2 TpeyronbHUKU 22 1 hitps://m.edsoo
Iu/7f415e2e
bubnmnoreka
3 [TapajuienpHble psAMBIE, CyMMa YIJIOB 14 1 HOK
TPEyroJbHUKA https://m.edsoo
Tu/7f415e2e
bubmmotexa
4 OKpy’>KHOCTb U KpYT. 14 1 HOK
['eoMeTpruecKre OCTPOCHHS https://m.edsoo
Iu/7f415e2e
bubnmnoreka
5 [ToBTOpeHwue, 06001IeHNE 3HAHUI 4 1 ]f;[t%Is{ /im.edsoo
Iu/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 1

[TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHMUE

8 KVIACC
Ne KoanyecTBo yacoB DJIeKTPOHHBIE
B HaumeHoBaHue pa3iesioB  TeM (ungposbie)
IporpaMMebI Beero Kontpoabubie IIpakTuyeck 0GpazoBaTeH
padoThI ue padboThbl HBIE pecypChI
bubnuoreka
1 YeTbIpEXyroJbHUKH 12 1 ﬁ%f /im.edsoo
Iu/7f417e18
bubnuoreka
Teopema @aneca u Teopema o ITOK
| w35
Tu/7f417e18
. bubnuoreka
[Inomans. Haxoxnenue miomanein LIOK
3 TPEYTOJbHUKOB U MHOTOYTOJIbHBIX 14 1 .
¢uryp. Ilnomanu nogo06HBIX GUTYp https://m.edsoo
) Tu/7f417e18
bubnuoreka
4 Teopema IIudaropa u Hayana 10 1 [HOK
TPUTOHOMETPUHU https://m.edsoo
Tu/7f417e18
VY1l B OKpyKHOCTU. Brincanusie n bubnnoreka
OIMCAHHbIE YEThIPEXYTOJIbHUKH. I[TOK
5 13 1 i
KacarenbHble K OKPYKHOCTH. https://m.edsoo
Kacanne okpyxHOCTEN Tu/7f417e18
bubnuoreka
6 [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 Irﬁ[%Is( /im.edsoo
Iu/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanue
n/ pa3e/ioB H TeM Konrpoubnbie IIpakruyeckue (1pposnie)
I HporpaMmbi Bceero pa 60:; pz})ﬁonﬂ o0pa3oBaTe/ibHbIE
pecypcsl
Tpuronomerpus.
Iggﬁ}ell}\g’;s " bu6mmoreka [IOK
16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYTrOJIbHUKOB
[IpeoOpazoBanue
o100ws. bubmmoreka [JOK
Mertpuueckue 10 1 https://m.edsoo.ru/7f4la
COOTHOIICHUS B 12c
OKPY>KHOCTHU
bubmuorexa [JOK
BekTopbl 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bubnuoreka [IOK
KOOpP/IMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
MIJIOCKOCTH 12c
IIpaBunpHbIE
MHOT'OYTOJIbHUKH.
Jnuna bubnuotexa [JOK
OKPYKHOCTHU H 8 1 https://m.edsoo.ru/7f41a
TUIOIA/b KpyTa. 12c
Brruncienue
IIomanaeu
I bu6mmoreka [IOK
6 1 https://m.edsoo.ru/7f41a
MJIOCKOCTH
12c
ggfg&iﬁ;ﬁe’ bubnmoreka [JOK
’ 7 2 https://m.edsoo.ru/7f41a
CHUCTEMaTH3aITUs
. 12c
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB I10 68 6 2

I[TPOI'PAMME
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Mooynv «Illkonwvnviit ypox» oaa 000

Hcnonp30BaHne BOCIIUTATENIBHBIX BO3MOKHOCTEW OpraHU3allMd ypOKa Ha YPOBHE OCHOBHOTO
o01ero o0pazoBaHMs IPEIIOIAraeT:

1. [Tonnepkanue wuHTEpeca K YYEHHMIO, K IIpollecCy IIO3HAHWS, AaKTUBU3ALUU
[I03HABATEIBHOM JeATEIbHOCTH 00yUaIOIIUXCSL.

2. Bocnuranue co3HaTENbHON NUCHUIUIMHBI (YMEHHE YUUTENS MOKa3aTh BAXHOCTH y4eOHO-
II03HABATEIbHOM JeATEIbHOCTH, yUeOHOM U TPYIOBOM TUCIIMILIIMHBI).

3.  @®opmHMpoBaHHE YMEHHMH M HaBBIKOB OpraHU3allMM YYalIUMUCA CBOEH AEATENIbHOCTU
(opraHuzanus CaMOCTOSTENbHOM pPabOTHI ydaluXcsl, COOJIOAEHHE TEXHUKU O€301acHOCTH HU
TMTUEHUYECKHUX MPaBUJI, CBSI3aHHBIX C OCAaHKOW M opraHu3anueil pabodero Mecra).

4. BocrnuraHue KyJbTypbl OOmIeHHs (opraHuzamus OOLIeHHs Ha ypoke, (OpPMHPOBAHUS
YUUTEJIEM YMEHUH CIIyIlaTh, BEICKa3bIBaTh U apryMEHTHPOBATh CBOE MHEHHUE).

5. @opMupoBaHUE U PA3BUTUE OLICHOYHBIX YMEHHUM (KOMMEHTUPOBAHHUE OLIEHOK YUHUTEIIEM,
00CyX/IeHHE OLEHOK C YYall[UMMCS, KOJJICKTUBHOE OLIEHMBAHHE, B3aMMOIPOBEPKA U OLICHWBAaHUE
ApYyT Apyra yq4auuMucs).

6. Bocnuranue ryMaHHOCTH (XapakTep OTHOIIEHHH «y4YUTEIb — YUEHUK», PEryJIUpOBaHHE
YUUTEJIEM OTHOLIEHUIN MEXIY yUalllUMUCS).

IIpeamer Peanusanus nporpaMmsl BOCIIUTaHUS
Maremaruka. Anre6pa. OnHON M3 OCHOBHBIX LENEeW U3y4eHHUsS MaTEeMAaTUKH SBIISETCS
I'eomerpusi. pa3BUTHE MBILIUICHHUS, B IMEPBYI0 odepelb aOCTPaKTHOTO

mbiieHus. C Touku 3pCHUS BOCIIUTAHUA TBOpquKOﬁ JIMYHOCTHU
0COOEHHO BaXXHO, YTOOBI B CTPYKTYPY MBILIUICHHUS YdYal[uXcs,
KpoME€  aJIrTOPUTMHUYCCKUX YMCHI/Iﬁ U HAaBBIKOB, KOTOPLIC
copMyIMpOBaHbl B CTaHJAPTHBIX TpaBuiax, QopMmynax U
aNropuTMax JCWCTBUM, BOLUIM HBPUCTUYECKHE NPUEMBI KakK
o0IIero, Tak M KOHKPETHOIO Xapakrepa. OTH NpUEMBI, B
YaCTHOCTH, (OpPMUPYIOTCA TpU [OUCKE pelIeHHus 3ajad
MOBBIIIEHHOTO YPOBHA CIOKHOCTH. B mpomecce wu3ydeHus
MaTeMaTHKHU Takxke (GOPMUPYIOTCS U TaKUe KayecTBa MBIIUICHUS,
KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTb U KPUTUYHOCTb. JlJist
aJanTalud B COBPEMEHHOM HH(OPMAIIMOHHOM  OOIIECTBE
BaXHBIM (DaKTOpOM SIBJIsIETCS (POPMHUPOBAHUE MATEMATHUYECKOTO
CTHUJIsI MBIIIJICHHA, BKIHOYAOLIETO B ceos HHIAYKOUIO H
JeTyKIMI0, 0000IIeHe M KOHKPETH3allMio, aHallu3 M CHUHTES,
KJIacCUpUKALMI0O W CHCTeMaTu3aluio, adCTparupoBaHHE U
aHAJIOTHIO.
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