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IHosicuuTeIbHAA 3aNIMCKA
Jannast paboyast nporpamma npeanasHaueHa s 7-9 kinaccoB MbOVY «Kopeusckas CILI»

Pabouas mporpamMmMa o npeaMery reoMeTpus B 7-9 kinaccax cocTaBiieHa B COOTBETCTBUU C:
®denepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit deaepannmy;
®enepanbHbIM 3aK0HOM OT 24.09.2022 1. Ne 371-®3 «O BHeceHuun uzmeHeHuil B denepanbHblii

3akoH «OO0 oOpazoBanuu B Poccuiickoit ®enepanun» u crateio 1 DenepanbHoro 3akona «0O0
00s3aTenbHBIX TpeOoBaHUAX B Poccuiickoit denepammmy;

[TopsinkomM opraHu3alMM W OCYIIECTBICHHUS 0Opa3oBaTENbHOM MAESITEIbHOCTH 1O OCHOBHBIM
o011eo0pa3oBaTeIbHBIM ITpOrpaMMaM — 00pa3oBaTeIbHBIM IIPOrpaMMaM Ha4aJbHOT'O OOIIEro, OCHOBHOTO
00111ero U cpeHero o0Iero oOpa3oBaHus, yTBEPKICHHBIM IIprKa3zoM MunmpocserieHus ot 22.03.2021
No 115 (B meiicTBYIOIICH peIaKIIHH);

[Ipukazom MunucrepctBa npocseuienust Poccuiickoit ®@enepanun ot 12.08.2022 r. Ne 732 «O
BHECEHUHU M3MEHEHHH B (hefiepasibHbIN rocy1apcTBEHHBIN 00pa30BaTENbHbIM CTAaHAAPT CPEAHEr0 OOIIETo
o0Opa3oBaHMs, yTBEPKACHHBIN Mprka3zoM MuHuctepcTBa oOpa3oBanus u Hayku Poccuiickoit ®enepanuu
orT 17 mast 2012 r. Ne 413x»;

[Ipukazom MunucrepctBa npocsemieHusi Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «OO0
YTBEpXKICHUH (enepaiabHOil  00pa30BaTeNIbHOW MPOrpaMMBbl  CpPEAHEro oouero o0pa3oBaHUSDY
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpuka3zom MunucrepctBa npocsenienus Poccuiickoit @eneparuu ot 21.09.2022 r. Ne 858 «O6
YTBEPKACHUU (eepalbHOrO MepedHs YYEOHHMKOB, JONMYIIEHHBIX K HCIOJIb30BAaHHUIO NPHU pealn3aluu
UMEIOIMX TOCYAAPCTBEHHYIO aKKpEAUTAIMI0O O0Opa30BaTeNbHBIX MPOrpaMM HayalbHOIO OOIIero,
OCHOBHOTO  00miero, cpemHero ooOmero o0pa3oBaHHs  OpPraHU3AIUSIMU,  OCYIICCTBIISIIONTUMU
00pa30BaTeNbHYIO JIEATENBHOCTh U YCTAaHOBJICHUS MPEIEIHOTO CPOKa HCIOJIb30BAHUS HCKITIOUEHHBIX
y4eOHUKOBY;

3akoHoM Pecny6nuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O06 oGpa3oBanuu B PecryOirke
KppiM» (C M3MEHEHUSIMHU U T0NIOJTHEHUSIMH);

[Tpukazom MunucrepcTBa 00pazoBaHus, Hayku U Monoaé&xu PecryOmauku Kpemv ot 27.03.2023
Ne 565 «O mpusHaHUM YTpAaTUBIIMM CHUJTy NpHKaza MuHHCTEpCTBa 00pa30BaHMs, HAYKH U MOJIOAEKHU
Pecniy6muku  Kpeim ot 11.06.2021 Ne 1018» (MP mo BeaeHHIO [elOBOM JOKYMEHTAllUUd B
rOCY/IapCTBEHHBIX W MYHMIMIAIbHBIX JOUIKOJIBHBIX 00pa3oBaTeNbHBIX M 00I1€00pa30BaTEIbHbBIX
opranuzanusax Pecnyonuku Kpsim). Pexxum nocryna: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHHCTEpCcTBa 00pazoBanms, HayKu U Mosoaexu Pecrryommku Kpbim ot 13.04.2023 Ne
1988/01-15 (06 yuebHbIX Tu1aHax 001eo0pa3oBaTeNbHbIX opranu3anuii Pecyomiku Kpeiv va 2023/2024
y4eOHBIN TOT).

MeTtoandeckuMy peKOMEHIAIMSIMA 00 0COOEHHOCTSIX NPENoJaBaHHus TeOMETPHS B
o0meoOpazoBaTenbHBIX opranu3anusx Pecmyonuku Kpeim B 2023-2024 yuebHOM roay

[onoxxenneM o popmax, NEPUOTUIHOCTH, TTOPIIKE TEKYIIETO KOHTPOJISI
yCIEeBaeMOCTH U MMPOMEKYTOUHOU aTTecTanuu oOydatomuxcs B [lkore.

OcHoBHOM  00Opa3oBaTeNbHON Tporpammoit  cpegnero obmero obpazoBanus (DPIOC),
yTBepxkaéHHOoM npukazom MBOY «Kopeusckas CHI» 0129.08.2023 1. No 314;

VYuebubIME I1aHaMu cpeiHero oomiero oopazosanus (PI'OC) MBOY «Kopewusckas CILIy,
YTBEPKIEHHBIM TprKka3zomM oT 27.08.2024 roma Ne 293

[TonoxxenneM o pabodeii mporpamme yaeOHbIX peametroB MBOY «Kopeusckas CIHI»,
YTBEPKIEHHBIM NTprKa3zoM 0129.08.2023 Ne 317

B cootBercTBUE ¢ DenepaabHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPEIHETO
oOurero o6pa3oBanus yueOHbIN mpeameT «I'eoMeTpusd BXOIUT B MpeaAMeTHYI0 obnacts «['eomeTrpus»
U SIBIISIETCS 00SI3aTENBHBIM U M3YUYCHHUS.

Conepxanne yaeOHOTO npeamera «I eoMeTpus», IpeICTaBICHHOE B paboueii mporpamme,
cootBercTBYeT @I'OC COO, OPII npenmera «I'eomeTpus».



VY4eOHbIM MJIaHOM Ha U3yueHHe MaTeMaTHUKU: TeoMeTpusi B 7 Kiacce oTBouTcsa - 68 4. (2 yaca B
HeJeno), B 8 kiacce otBoautcst - 102 4. (3 yaca B Heneno), B 9 kiracce oTBoguTcs — 68 4. (2 yaca B
HEJIEIIO).

[IporpamMma opreHTHpOBaHa Ha UCIIOJIb30BAHUE YUEOHUKOB:
COJAEP)KAHUE OBYYEHUA
7 KJIACC
Havanbaele nonsatus. Todka, mpsmas, OTpe3OK, Jyd. Yrod. Bunubl yriios. BepTukainbHble U
COOTBETCTBYIOIIME yribl. buccektpuca yrmna. Jlomanas, MHoroyroiapHuk. [lapamnensHocts u
OCHOBATEJbHOCTD.

Cummerpuunble Gurypbl. OCHOBHBIE CBOMCTBa oceBoil cummerpuu. Ilpumepsl cummerpuu B
OKpY KaroIlleM MHUpE.

OcHOBHbBIE KOHCTPYKIIMU C TIOMOIIbIO IUPKYJISUUU U yacTeil. TpeyronpHuk. BricoTa, Mennana,
OuccekTpuca, UX CBOMCTBA.
PaBHOOEIpEeHHBII 1 paBHOCTOPOHHHUE TPEYToJbHUKU. HepaBeHCTBO TpeyTosibHUKA.
CBoiicTBa U MpU3HAKK paBHOOEIPEHHOTO TPEyrojabHUKa. [IpU3HaKK TPEeyroJbHUKOB.
CoiicTBa 1 ocobeHHocTH aHanoruil. Cymma yria TpeyroibHuKa. BHelHue yrisl TpeyroyibHuKa.
[TpsimoyronbHbIl  TpeyronbHUK. CBONCTBO  MeIuaHbl  NPSAMOYIOJBHOTO  TPEYTOJIbHUKA,
MPOBEAEHHOIO K runoreHyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJBHBIX TPEYTOJbHUKOB. [IpsiMOyTronbHbIN
TPEYroJabHUK NoJ yriiom 30°.

HepaBencTBa B MaTeMmaTuKe: CHMBOJI TPEyTroOJIbHMKAa, CUMBOJI O JJIMHE JIOMAHOM, BBICTYIl O
OosblieM yriie u OoJbIIel CTOpOHE TpeyrojbHUKa. [leprnenauKynspHas U HaKJIOHHAs.

['eomeTpuyeckoe pacronokeHne TOYeK. YTOJI OMCCEeKTPUCHl M CEePEIMHHBIA OMOPHBIN 3JIEMEHT,
OTpE3a0IUI T€OMETPUYECKHE TOUKH MECTA.

OKpy’XKHOCTb U KpYyT, XOpAa U JTUaMeTp, UX cBOHCTBA. B3auMHoOe pacroyioxkeHne OKpPY>KHOCTU U
npsimoe. KacartenbHasg M cekymass K OKpyXHOCTH. OKpy»HOCTb, 3alucaHHass B yros. BrnmcanHas u
ONMCaHHasl OKPYKHOCTh TPEYTOJIbHUKA.

8 KUIACC

YetslpexyronbHuku. Ilapannenorpamm, ero mpu3HakKM U CcBoWcTBa. YacTHble — cilydau
napajuieJIorpaMMoB (IIPsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKKU U cBOWcTBa. Tparenus, paBHOOOKas
Tpareys, ee CBOMCTBA U Npu3Haku. [IpsMoyronpHas Tpanemus.

Meron ynBoenuss wmeauanbl. LlenTpanbHas cummerpus. Teopema @aneca W BBIBOJBI O
IPOMOPLUOHATBHBIX OTPE3KaX.

CpenHue TMHUY TPEeyroibHHUKA U Tpaneuuu. L{eHTp Macchl TpeyroiabHUKa.

[TonoGHble TpeyronbHUKH, Kod(hduimeHnt mnonodus. IlpusHaku 1oa00US TPEyroJbHUKOB.
[IpumeHeHre Mo100HBIX CPENICTB MIPU MPAKTUUECKHUX 3a]auax.

CpoifctBa  miomageit  reomerpuueckux — guryp.  DopMmynbl  TpeyrojibHMKa — KBajJparta,
napajuiesorpaMmmel, pomo6a u Tpaneruu. OTHOIICHHE TUIOIIA/Ied HUKAKON (UTYypHI.

Beruucnenue miomaaei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue npeanoxenuit [lugaropa npu penieHnn NpakTHUECKUX 3a1ad.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yrja MpsAMOYIOJbHOTO TpeyrojapHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkuuu yrios 30, 45 u 60°.

BrincanHble U LIEHTpalbHbIE YIJIbI, YTOJI MEXAY KacaTeJbHOW U XOpAOH. YTJbl MEXAYy XOpAaMHU U
CeKylIlMMHU. BrucanHele W oONMCAaHHBIE YETHIPEXYTONbHUKH. B3anMHOEe pacnojiokeHue JABYX
okpysxHocTell. Kacanue okpy:xHocteil. O0mue kacaTrenbHble K OKpYXKarollei cpene.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opMyIibl TPUBECHHUS.

Pemenne tpeyronpHuKoB. Teopema KOCUMHYCOB U MOCJIEICTBUS CUHYCOB. Pernienne npakTuuecKux
3ajlay C UCIOJIb30BAHNEM IPOBOJOB KOCUHYCOB H ITPOBOJIOB KOCHHYCOB.

[IpeoOpazoBanue nmogodus. [Togodre cOOTBETCTBYIOMIMX JIEMEHTOB.
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TeopemMa O NPOU3BOJACTBE OTPE3KOB CEKLMM, NMPUBEACHHAS HUXKE, O IPOU3BOJACTBE OTPE3KOB
CEKIIM, MPUBOJIUT K KBAJAPATHON KAacATEIbHOM.

Bekrop, nanuHa (MOAyNb) BEKTOpa, COHAIPABICHHbIC HAMpPABICHHS, MPOTHBOIOJIOXKHO
HaIIpaBJICHHbIE HAIPaBJICHUS, KOJUIMHEAPHOCTh BEKTOPOB, PABHOMEPHOCTH BEKTOPOB, ONEPALMM HaJ
BEKTOpaMH. Pa3melieHne BeKTOpa IO KOHTPECCY HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa.
CkanisipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHHUE /711 HAXOKAEHUS 110 JJIMHE U yIJaM.

JlexapToBble KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS INPSAMBIX M OKPYKHOCTEH B KOOpAMHATAX,
[epecevyeHre OKpyKHocTe! 1 npsMbIXx. KoopanHara MeToa U ero npuMeHeHHeE.

[TpaBuiibHBIE MHOTOYroJIbHUKH. [InMHa okpyxkHOcTH. I'pamycHas M paguainbHas Mepa yria,
BBIYMCIICHHE JUIMHBI IyTH OKpYyKHOCTEH. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBIKEHMsI TUIOCKOCTM M BHYTPEHHEH cumMmeTpuu (Urypsl (3JeMEeHTapHble MpEeACTaBICHUs).
[TapannensHbIi nepenoc. [1oBopoT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA MPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  pe3yJbTAThl OCBOCHUS  MporpamMmbl  ydeOHOoro  kypca  «leomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIINTAHME:

C Y4YEeTOM HHTEpeca K MPOUUIOMY WU COBPEMEHHOM POCCHUUMCKONM MaTE€MaTHKE, LEHHOCTHBIM
OTHOILIEHUEM K JIOCTHXKEHHMSIM POCCHUHMCKMX MAaT€MAaTHUKOB M POCCHUHCKOM MaTEMaTHYECKOM WIKOJIBI, K
MCIOJIB30BAaHUIO YTUX JOCTHKCHHUH B IPYTHX HAYKAX U MPUKIIAJHBIX MOHATHAX;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

['0OTOBHOCTB K peain3aliuu CIoCOOHOCTEN TpaxKAaHNHA U peau3alliy €ro Mpas, Mpe/ICTaBIeHUEM
MaTEeMaTHYECKUX OCHOB Pa3BUTHUS PA3IUYHBIX CTPYKTYp, B3TJISIOB, COLMAIBHBIX MPOILIECCOB OOIIECTBA
(Hammpumep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCYXICHHIO OJTHX NPOOJIEM, MPAKTUYECKUM
MPUMEHEHHUEM JOCTHKCHHI HayKd, OCO3HAHHEM Ba)XHOCTH MOPATbHO-ITHMUECKUX MpeoOpa3oBaHUil B
JIESITETBHOCTH YYEHOTO;

3) Tpyi0BOE BOCTIMTAHME:

YCTAaHOBKAa HAa aKTUBHOE y4acTHe B MPaKTUYECKHUX 3a/Jauax MaTeMaTUYeCKOW HaIrpaBJIEHHOCTH,
OCO3HAaHHEM BaXXHOCTH MaTeMaTH4YecKoro oOpa3oBaHWsS HA BCIO OKM3Hb JUIS  YCHEIIHOM
PO ECCUOHATIEHON JIEATEILHOCTH M Pa3BUTHA HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBHAYAIbHON TpaeKTOpuu 0Opa3oBaHUS M >KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHOTO MHEHUS;

4) 3cTeTHYECKOEe BOCTIMTAHME:

MOHUMAHUE SMOIUOHATHFHOMY M 3CTETHYECKOMY BOCIPHUSITHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a1ad,
pelIeHui, pacCyXAeHH, YMEHUIO BUAETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NTO3HAHUS

OpHUEHTAIMS B IEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTaBICHUNA 00 OCHOBHBIX
MIPUHITUTIAX PA3BUTHUS YEJIOBEKA, MPUPOJIBI U 00IIECTBA, TOHUMAHNE MAaTEMAaTUYECKON HAYyKH Kak cQepbl
JIeATEIbHOCTH, JTAllbl €€ Pa3BUTHA U MHHOBALMOHHOCTHU JUISl PA3BUTHS LIUBUIIN3ALMHU, BIAJCHHUE S3bIKOM
MaTeMaTHKH M MaTeMaTUYeCKOW KyJIbTYpPOM KakK CpPEJICTBO TO3HAHUS MUpPA, BIAJACHUE MPOCTCHIIIMMH
HaBBIKAMM HCCIIEIOBATENEH ESITeIbHOCTB;

6) rocynapcTtBeHHOe BOCHUTaHHMe, 3a00Ta 0 KYJbType, 310POBbe H 3SMOIHOHAILHOM
COCTOSTHMU:

TOTOBIO MIPUMEHSTh MaTeMaTHYECKUE 3HAHUS B Pa3BUTHUU CBOETO 3/I0POBbs, BEJEHUU 3I0POBOTO
o0Opa3a XH3HM (30pOBOE MHTaHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATUH U OTAbIXa, pEryJsipHas
JMHAMUKA aKTUBHOCTH), COPMHUPOBAHHOCTHIO HABBIKOB pe(IeKCHH, PEBOIIOIIMOHHOCTH CBOMX IpaB Ha
OIIMOKY M TAaKUX K€ MPaB IPYroro 4eloBeKa;

7) 3K0JI0THYecK0e BOCIIUTAHME:

OpUEHTAllMsI Ha TMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM [ pemieHus 3agad B 001acTu
0€30MacHOCTH OKpYXKaloleh cpeibl, MIIaHUPOBAHUE TOCTYIKOB M OIIEHKA WX BO3MOXHBIX IMOCJIEICTBHIMA



JUI OKpYXarolllel cpelbl, 0CO3HaHHE TI00aJbHOrO XapakTepa SKOJIOTMYECKUX MpobjeM M myTell ux
pelieHus;

8) aganTanusa K H3MEHAIIMMCS YCI0BHAM COIMAIBHON H IPUPOAHOI Cpelbl:

TOTOBHOCTb K JICMCTBUSIM B YCJIOBUSIX HEONPEJCICHHOCTH, MOBBILIEHHE YPOBHS KOMIIETEHTHOCTH
CBOEH yepe3 NPaKTUYECKYI0 ACATENIbHOCTh, B TOM YHCJIE YMEHHUE YUUThCA Y APYTHX JII0JIeH, MprHoOpeTaTh
B COBMECTHOMH JI€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U HABBIKU Ha ONBITE APYTHUX;

Heo0xonmuMocTh B MOSIBJICHUU HOBBIX 3HaHWH, B TOM 4Hcie (OPMYIMPOBATH WIEH, MOHSATHUS,
runore3bl 00 OO0BEKTaxX U SBJIEHUAX, B TOM YMCIE paHEEe H3BECTHBIX, OCO3HAaBaTh HEJOCTAaTKU
COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

OCO3HaBaTh CTPECCOBYID CHUTYyallUlO, BOCIHPUHUMATh CTPECCOBYK) CHTyallUI0 KaK BbI3OB,
TpeOYIOLIMI KOHTPMEp, KOPPEKTUPOBATh MPUHATHIE PEIICHUS U JeHCTBUS, GOPMYIMPOBATH U OLIEHUBATh
PHUCKH U MOCIECTBUSA, GOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbI
IHo3HaBaTe/IbHBIC YHHUBEPCAJIbHBbIE TEXHOJIOIHYECKHE 1eHCTBUS
Ba3oBbie Jornuyeckue geiicTBUA:

BBISIBIIATh M XAapaKTepU30BaTh OCHOBHBIE NPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB, MOSCHEHHs, CBS3U
MEXIY TMOHATUSAMH, (OPMYyIHUpOBaTH ONpEICICHHE IOHATUH, COXPAaHATh CYHIECTBEHHBIH NpPU3HAK
KJaccu(puKauy, OCHOBaHMS 11l 000OIEHHs U CPaBHEHUsI CBA3€H, KpUTEpUIl IPOBEICHHSI aHAIIN3A;
BOCIIPHHUMATh, (OPMYJIMPOBATH W MPEoOpa3OBBIBATh CYXACHUS: MPEAB3AThIE M OTpUIATEIbHBIE,
€IMHUYHBIE, YaCTHbIC U O0OLINE, YCIOBHBIE;

BBISIBIISITh MaTE€MaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TIPOTHBOpeursi B (akTax, IaHHBIX,
HAOJMIOACHUSAX M YTBEPXKAEHUSX, NpeJlaraTb KpPUTEPUM JJs  BBIABICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYMIA;

JieNaTh  BBIBOABI €  KCIOJIB30BAHMEM JIOTUKM COXPAaHEHUS, NEOYKTHBHBIX M  HWHAYKTHBHBIX
YMO3aKIII0YEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeslbCTBA MAaTEMaTUYECKMX YTBEPXKAECHUH (IpsMble M TPOTUBHBIE), INPOBOAUTH
CaMOCTOSITEIbHO OOOCHOBAHHBIE JIOKA3aTEeNbCTBA MAaTeMaTHUECKUX (DaKTOB, BBHICTPAUBATh apryMEHTHI,
HPUBONUTH MPUMEPBI U KOHTPIIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOpaTh croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHWH, BHIOMpAThH
HaunOoJiee MOAXO/SAINE BAPUAHTHI C YUETOM, CAMOCTOATENIBHO BbIAETICHHBIX).

Ba3zoBrble ucciaenoBareLcKkue AeiiCTBHA :

UCIIONb30BaTh B KAUECTBE MCCIICIOBATEIIBCKOTO WHCTPYMEHTA TMO3HAHWS, (HOPMYJIHPOBATH BOMIPOCHI,
bukcupoBaTh TPOTHBOpEUHE, MPOOIEMY, CAMOCTOATEIBHO COXpPaHATh MCKOE M CYIIECTBYIOIIEE,
(bopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULUI0, MHEHHE;

MPOBECTH TI0O CaMOCTOSTENBHO COCTAaBIEHHOMY IUIaHy HEOONBIION SKCIEPUMEHT, HEeOOIbIIoe
UCCIIC/IOBAaHUE TI0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCUMOCTH OOBEKTOB
MEXy COOOM;

CaMOCTOSITENIbHO (pOPMYJIHMPOBATh 000OIIEHUS M BBIBOJABI 10 pe3yibTaTaM IMPOBEACHHOTO HAOIIOIACHUS,
HCCJICTOBAHMSI, OIICHUBATh IOCTOBEPHOCTh PE3yJIbTaTOB, BHIBOJOB U 0000IIIECHUII;

CIIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIIBUHYTH OOPHOY O €r0 pa3BUTHH B HOBBIX
YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIINH, JaHHBIX, PECYPCOB Ul PEILICHUS 3aJaul;
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BBIOMpATh, AHATTU3UPOBATH, CUCTEMATH3UPOBATH U UHTEPIPETHUPOBATH HHGOPMAIUIO PA3TUUHBIX BHIOB U
(dbop™m mpeacTaBICHUS;

BbIOpaTh (opMy TmpencTaBieHHs WHGOPMAIMU U WUTIOCTPUPOBATH peIlaeMble 3aJa4dl CXEMaMHU,
JuarpaMMamMu, HTHOU rpauKoi U UX KOMOMHAIUSIMU;

OIICHUTH HAJEKHOCTh HHPOPMAITUU TIO KPUTEPHSIM, TPEJIOKEHHBIM yUUTENIeM WU chOPMYyIUPOBAHHBIM
CaMOCTOSTEIILHO.

KOMMyHI/IKaTHBHBIe YHUBEPCAJTIBHBIC TEXHOJTOTUYIECCKUE JeCTBUA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJICHHS B COOTBETCTBUU C TPEOOBAHUSMHU U KPUTEPHSIMU OOLLICHHS,
SCHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOK TOYKY 3pPEHMsS B YCTHBIX M IHUCBbMEHHBIX TEKCTax, 1aBaTb
MOSICHEHMS 10 XOJIy PELICHUs 3a7a4, KOMMEHTUPOBATh MOJIyUYeHHBIN pe3ybTar;

B XOJIe 00CY KJIEHUS 3a]]aBaTh BOIIPOCHI 10 CYIIECTBYIOIIEH 00CyK1aeMol TemMe, mpodaemMam, perraeMoin
3ajayde, BBICKA3bIBAaTh HJICH, II€JICHAIIPABICHHbIC TMOMCKOBBIC PEIICHUS, CONOCTABIATh CBOM MHEHHS C
OOCYX/IEHUSIMM JIPYI'MX YYaCTHHUKOB JHMAajora, HAaXOAWUTh ApryMEHTbl W COIOCTaBJIATH IO3UIMH, B
KOPPEKTHOH (popme hopMyIHpOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

BBICOTA pE3yJbTATOB PELICHUS 3aJaud, SKCIIEPUMEHTa, MCCIIEJOBAaHUsS, IPOEKTa, CaMOCTOSTEIILHO
npezcenaTenb Uil MPeICTaBICHHS ¢ YYETOM 3a/1a4 MTPE3CHTALH U CHAPYXKH;

IIOHUMAaTh U HCIOJb30BATh INPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYAJIbHOM pPabOTHl IpU peIICHUU
MaTeMaTHYECKUX 3a/]a4;

IPUHATH LEJIb COBMECTHOW JI€ATENBbHOCTH, CIUIAHMPOBAaTh OPraHU3ALMI0 COBMECTHOW paboTHhl,
OIpeNeNIUTh BUABI PAa0OT, JOTOBapUBATHCS, OOCYKIAaTh IMPOLECC M Pe3yJbTaThl paboThI, 0OCYXKIATh
MHEHHUS HECKOJIBbKUX JIFOJIEH;

. y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTel (00CykaeHUs, 0OOMEH MHEHHSIMHU, MO3TOBBIC
HITYpMBl U JPyTHE), BBIIOJIHATh CBOKO YacTh PabOThl M KOOPAMHUPOBATh JEHCTBUS C APYTUMH WIEHAMHU
KOMaH/Ibl, OLIEHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMHA MPOAYKT MO KPUTEPHSIM, C(HOPMYIUPOBAHHBIM
KOJIJIEKTUBHBIM B3aMMO/IEHCTBHEM.

Pery1siTuBHbIe YHMBepPCAIbHbIE TEXHOJIOTHYeCKHe AeiicTBUS

Camoopranusanus:

. CaMOCTOSTENbHO COCTaBUTH IUIAH, aITOPUTM PELICHHS 33aJauu (MM €ro 4acTh), BRIOPATh
croco0 peleHust ¢ y4éTOM pPealbHbIX PECYpPCOB M €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yuEéTOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIN HHTEJVIEKT:

° BJIAZICTb MCTOJaMH CaAMOIIPOBCPKH, CAMOKOHTPOJIA HpOoHecCa U NOJYUCHUA PC3YJIbTATOB
pemicHus MaTeMaTH4eCKOM 3aJa4u,
° nNpeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH IIPU BOSHUKHOBCHHHU 3a/1a4i, BHCCTU

KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, OOHAPYKEHHBIX OIIMOOK, BBISBIECHHBIX
BO3MOXKHOCTEI;

. OLICHUTh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTU IIOCTABJICHHOM WENH M YCIOBUSM,
06’b$ICHI/ITL NpUYIUHY JOCTUKCHHA HJIM HCHOCTHXKCHUA 1CJIN, HauTU OI_HI/I6Ky, AaTb  OLCHKY
MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K oxoHuanuio oOyueHus B 7 KJjacce oOyJarouuiics TMOJdydaeT CISAYIONMe MPeJIMETHBIC
pe3ynbTaThl:

Pacnio3naBaTh M3yueHHbIE T€OMETpUUYECKUE (QUTYpbI, OMPEIENIATh UX B3aUMHOE PaCIOJIOKEHUE,
pHCOBaTh reoOMeTpUYecKre (PUrypsl, BHIIOJHATH YEPTEKU 0 YCIOBHUIO 3a7auu. V3mMepsATh JUHEHHbIE U
yrioBbie ¢GopMbl. PemiaTh 3a1a4u 10 BBIYKUCICHUIO ITTUHBI OTPE3KOB U CPETHUX YTJIOB.

Henaiite TpyOyl0 OLEHKY JMHEHHBIX W YIJIOBBIX KPYIHBIX IPEIMETOB IPH ONPEIEICHUU
pa3MepoB KU3HU, OTAATIEHHBIX O0BEKTOB. OIPEICIUTh Pa3MEPhI 3TUX 0OBEKTOB IO MOPSIIKY Pa3MEpPOB.

CTpOI/ITL YCPTCIKU IJId pCUHICHUA I'COMCTPHUYCCKUX 3a/1ay.

Hcnonp3yiiTe  COCTaBISIIOIIME  TPEYrOJbHUKOB, MCIOJB3YWTE€ MPU3HAKK U CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB IIPH ONPEACICHUN 3a1a4H.



[TpoBecTu norudeckue paccykKACHUs C UCTIOIb30BAHUEM I€OMETPUYECKUX BBIBOIOB.

Hcnonp30BaTh pasneneHue npsMOyTOIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAHBI, POBEIEHHOM
K TMIIOTEHY3€ MPsIMOYTOJIbHOTO TPEYTOJIbHUKA, B ONPEICIIEHUN F€OMETPUUECKUX 3a]1ay.

OnpenenuTh MapajuIeIbHOCTh MPSIMON C TIOMOIIBIO yTIIa, KOTOPBI 00pa3yeT ¢ HUMH CEKYIIYIO.
OnpeaenuTs napaielbHOCTh HAIPABJICHUS C TIOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJJHOM MpsAMOi
JI0 TOYEK JPYroil MpsMOH.

Pemmath 3a1aun mo kiaeTyaTke.

[TpoBecTn pacdeT W HAXOXKICHUE YHCIOBHIX M OYKBEHHBIX 3HAUCHUH YTJIOB B T€OMETPHUYECKUX
3ajjayaXx C MCIOJIb30BAaHMEM HEKOTOPOrO KOJHMYECTBA YIJIOB TPEYTOJBHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB YTIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUHN JIBYX MapaUICIbHBIX CEKyIIHUX. PemaTs mpakTnieckue
3aJ1a4d 10 HaXOXKICHHIO YTIIa.

Brnanetp MOHATHSMHU TEOMETPUYECKOTO MeCTa TOYKH. YMETh ONPENCINTh yroj OWUCCEKTpUca U
CepeIMHHBIN OTOPHBIN AJIEMEHT K OTPE3KY, KaK TeOMETPHUECKUE TOUKH MECTa.

CdhopmynupoBath ornpeneneHue OKPY>KHOCTH M OKPY>KHOCTH, XOPJbI M JHAMETPa OKPYKHOCTH,
MCTIONB30BATh UX MOJMyUYeHHBIC. Y METh MPUMEHSITH 3TU CBOMCTBA MPH PEIICHUU 33]1a4.

BrnaneTs MOHATHSMEU, OTTMCAHHBIMHU OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOTUThH €€ IICHTP.
Hcnonb3yiiTe GakTbl 0 TOM, YTO OUCCEKTPUCH! YTIIOB TPEYrOJbHUKA MEPECEKAlTCsl B OJHOM TOUKE, U O
TOM, YTO CEPEMHHBIC OTIOPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJTHOM TOYKE.

Brnanenue noHatueM KacaTelbHOW OKpPY’KHOCTH, HCHOJIb30BAHUE BBIBOJHOW OINOPHI KacaTelbHOU
U paanyca, IpOBeIEHHOTO K MECTY KacaHWUsI.

[Tonp3yiiTech MPOCTEUIIMMH F€OMETPUUECKUMH 1IBETAMH, TOHUMaMTe UX MPAKTUYECKUN CMBICIL.

[TpoBennTe OCHOBHBIC TEOMETPHUECKHE KOHCTPYKIIMU C TIOMOIIBIO IIUPKYJIIS M YaCTeH.

K oxoH4yanuio oOyueHus B 8 kJjacce oOyyaromuiicss TMOJNIydYaeT CIeAyIoIUe MpeMeTHbIe
pe3yJIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, X 3JIEMEHTOB, UCIOJIb30BATh UX YCIOBHUSA
NpY 33JJaHUU TEOMETPUYCCKHX 3a/1a4.

[IpuMeHHUTH CBOMCTBA TOYEK IEPECEUECHUSI CPEAMHHOTO TPEyroJibHUKA (LIEHTpa Macchl) JUis
pelIeHHs 3aJa4u.

Brnagers MOHATUSMU CPEAHMX JUHUI TPEYyroibHHKA U Tpameluil, MPUMEHSATh X CBOWCTBA MPHU
peIICHNH TeOMETPUYECKUX 3aaad. Mcmomnp3yiite BhiBOABI Daneca W BBIBOJBI O TMPOMOPIHOHAIBHBIX
OTpe3Kax, IPUMEHSIMTEe UX IS IPAKTUYECKOTO PELIeHus 3ajay.

[TpuMeHsI T PU3HAKH MTOIO0HS TPEYTOIBHUKOB B ONPECIICHHN T€OMETPHUECKUX 3a/1ad.

Hcnonb3yiite BbBOABI Iludaropa st pemeHHs TIeOMETPUYECKUX U MPAKTUYECKUX 3aj1ad.
[TocTpouTh MaTeMaTHYECKYIO MOJENb JUIS TMPAKTUYECKUX 3a7ad, CaMOCTOSTENFHO CHENaTh 4YepTEX U
HAMTH COOTBETCTBYIOLIYIO JUIUHY.

Bnanetp mOHATHAMH CHHYCa, KOCHHYCa W TaHIEHCA OCTPOrO yria TMPSMOYTOJIBEHOTO
TpeyrojibHUKa. Vcromb3yiiTe TeopeTHUeCKue MOHATHS IS PEIIeHUs IPAaKTUUECKUX 3a/1ay.

BbraucisaTh (pa3nuaHbBIME METOJAMH) KBAJpaT TPEYTOJbHUKA M KBAJIPAT MHOTOYTOJBHBIX (QUTYD
(monb3ysich, TAE HEOOXOAUMO, KaldbKynsaTOpoM). [IpUMEHSTh MONy4YeHHbIE HABBIKM B TPAKTHUYECKUX
3ajavax.

Brnaneere mOHSATUSAMM BIHMCAHHOTO M IIEHTPAIBLHOTO YIJIa, UCHOJB3YHTE BBIBOABI O BIIMCAHHBIX
yIiax, yrilax Mexay XopAamu (CeKyIIMMH) U yIJIeM MEeXIy KacaTelIbHOW M XOPIOH MpH OINpeeIIeHUH
reoMeTpUUYECKUX 3aj1ay.

BrnaneTp TOHSATHSIMH OIUCAHHOTO YETBIPEXYTOJbHHUKA, IPUMEHHTh CBOICTBA ONMMCAHHOTO
YeThIPEXYTOJIbHUKA MIPH OMPEICTICHUN 3aJaUH.

[lpuMeHHTH TOyYeHHBIE 3HAHUS HA MPHUMEP — IMOCTPOUTH MAaTEeMaTHYECKHE MOJECIH JUIS 3ajad
OIMCaHMA JKU3HU M MPOBECTH COOTBETCTBYIOIINE PACUETHI C MPUMEHEHHEM MOJ00US M TPUTOHOMETPUU
(MONB3YSACh, TIe HEOOXO0IMMO, KaTbKYJISITOPOM).

K oxoH4yaHuio oOyueHus B 9 kJjacce oOyyaromuiicss TMOJNydYaeT CIeAyIoIUe MpeMeTHbIe
pe3yJIbTaThl:
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3HaTh TPUTOHOMETpUYECKHE (YHKIMU PaBHOYTOJbHBIX YIJIOB, HAXOAWUTh C HMX IOMOIIBIO
pa3iMyHble  DJIEMEHThl  MPSAMOYIOJBHOTO  TPEYroJbHUKA  («pa3pelieHre  MpSIMOYTOJIbHBIX
TPEyroJbHUKOBY»). HaxoauM (¢ mOMOIIBIO KalbKyJIsATOpa) JUIMHY U YTJIbI U HETaOJINYHBIX PE3yIbTaTOB.

Ucnone3yiite (opmysnasl NpUBENEHUS] U OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO IS
HAaXOKJI€HUS COOTHOLIECHUN MEXIY TPUTOHOMETPUUECKUMU BEIMYUHAMU.

Hcnone3yiTe BBIBOJBI CHHYCOB M KOCHUHYCOB JUIsl HAaxOXJIEHHsS pPa3IU4HBIX SJIEMEHTOB
TPEyroJibHUKA («peIIeHUE TPEYTOJIbHUKOBY ), IPUMEHANTE UX MPU PELICHUH T€OMETPUUYECKHUX 3ajad.

Bnaners monatusMu, npeoOpa3yromMMH MOJ00Ms, COOTBETCTBYIOIIME 3JIEMEHTHl HM B KaKylO
¢urypy. Mcnomnb3ys nonydeHHble TOJ00US TPOU3BOIBHBIX (PUTYP, MOKHO COXPAHSTh JUIMHY M HaXOIUTh
yribl y Takoi urypsl. [IpuMeHaTs CBOMCTBA MOJOOHBIE K MPAKTUYECKUM 3a7a4aM. Y METh MPUBOIUTH
IpUMEPbI HU OJJHOM (PUTyphI B OKPY’KaIOIIEeM MHpeE.

Hcnons3yiTe BBIBOABI [UIsl W3TOTOBIEHHS OTPE3KOB OTPE3KOB, JUISI M3TOTOBIEHUS OTPE3KOB
CEKYLIUX, I KBaJPaTHON KacaTeIbHOM.

Hcnonp3yiiTe BEKTOpa, MOHUMANTE UX T€OMETPUUECKUM U (PU3MUECKUN CMBICI, IPUMEHSINTE UX B
paMKax reoMeTpuYecKux U (puzndeckux 3agad. [IpuMeHsATh BEKTOpHBIC CKaJIspHbIC NMPOU3BEICHUS IS
HAaXOK/JCHUS B JUIMHY U O] YIJIOM.

Hcnons3yiTe METOJ KOOPAMHAT HA IUIOCKOCTH, IIPUMEHAWTE €ro B 3aBUCUMOCTH OT
F€OMETPUYECKHUX U ITPAKTUYECKUX 3a]1a4.

Bnagerp mNOHATHSAMHM, HUCXOAs W3 MHOTOYIOJIBHUKA, JUIMHBI OKPY>XKHOCTH, JJIWHBI JyTU
OKPY’KHOCTH M PaJHaJIbHON MEpHI yIila, yMETh PACCUUTHIBATH IJIOIIAb Kpyra U ero yactei. [IpuMenaTs
[IOJIyYCHHBIEC HaBBIKU B IIPAKTUYECKUX 3a]a4yax.

Haxonsice B ocu (WM LEHTpax) CUMMETpUM (UTYphl, NPUMEHHUTE IUIOCKOCTh JIBUKEHHUS B
MIPOCTEUIINX CIIyYasiX.

IIpuMeHUTh NOJy4YEeHHBIE 3HAHUS HA MPUMEpP — MOCTPOUTh MATEMATHMYECKUE MOJEIM Ul 3aaad
ONMHCaHMA >KU3HM M TIPOBECTH COOTBETCTBYIOIIME pacueThl € MPUMEHEHHEM HOJOOHBIX MU
TPUTOHOMETPUUYECKUX (PYHKIMH (IOJIB3YSACh, IJI€ HEOOX0AUMO, KAJIbKYISITOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HasBaHve pa3nenoB 1 TeM NpPorpaMmsl KonuyecTso 4acoB DNIEKTPOHHbIE
n/n Bcero KoHTponbHble [MpakTudeck| (Lndposble)
paboThl ne paboTbl |0OpasoBaTesb
Hble pecypchbl
1 [Ipocretimmue reomeTpudeckue GUTYpPHI U UX 14 1
CBOWCTBA
2 |TpeyroibHUKU 22 1
3 [MapannenbHbIC MPSIMbIC 14 1
4 |OkpykHOCTH U Kpyr. ['eomeTprueckue 14 1
MMOCTPOCHUS
5 MoBTopeHmne, obobLieHne n 4 1
cncTteMaTmsauma 3HaHun
ObLee KOIMYECTBO YacoB MNo 68 5
nporpamMmme
8 KUIIACC
Ne Ha3BaHne pa3fgenos 1 TeM NporpaMmmbl KosinyecTtso 4acos DNEeKTPOHHbIE
n/n Bcer| KOHTpOSbHblE MpakTudeckue | (UncpoBblie)

o] paboTbl paboTsbl obpa3oBaTesb
Hble pecypchbl

1 YeTbIpEXYroNbHUKN 12 1




Ne Ha3BaHuWe pa3genioB U TEM NporpaMmel KonunyecTsBo YacoB DNEeKTPOHHbIE
n/n Bcer| KOHTpoO/bHbIE MpakTuyeckue | (LUnpoBbie)
o paboThl paboThl obpasoBaTesb
2 Teopema daneca. MNoaobHbIE TPEYTONABHUKN 15 1
3 Mnowagp. MNaowaam TpeyroNbHMUKOB. 14 1
Mnowaam NpomsBobHbLIX GUTYp
Teopema Mudaropa. Hauyano TpuroHomeTpum | 10
5 Y /bl B OKPY>KHOCTU. BnincaHHble n 13
OMUCaAHHbIE YETbIPEXYTOJIbHUKN
6 MoBTopeHmne, obobLieHne n 4 1
cnmctemMaTm3launa 3sHaHUNM
Obuwee KoONNMYeCTBO HYacos No 68 6
nporpaMmme
9 KJIACC
Ne Ha3BaHuWe pa3nesioB 1 TEM NPOrpaMmbl KonunyectBo YacoB DNEKTPOHHbIE
n/n Bcer| KOHTpoOsbHble MpakTudeckue | (UndpoBblie)
o paboThl paboThl obpasoBaTesib
Hble pecypchl
1 TpuroHoMeTpus. TeopemMa CUHYCOB U 16 1
KOCWHYCOB. PelleHMe TPeYro/ibHUKOB
2 MNMpeobpasoBaHue nogobus. Metpuyeckmne 10 1
COOTHOLLIEHUSI B OKPY>KHOCTU
3 BekTopbl 12 1
[lekapTOBbl KOOPAMHATbI Ha MNOCKOCTU 1
5 MpaBWJibHblE MHOTOYTrONIbHUKM. [aowWaab 8 1
Kpyra v AJIMHa OKPY>KHOCTHU.
[1B1>KEHME MNIOCKOCTH
7 MoBTopeHmne, obobuieHne n 7 1
cnctemMaTmsauma sHaHUK
06L|.|,ee KOJ1In4eCTBO 4acCoB 1Mo 68 7
nporpamMmme
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