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[Tporpamma pa3paboraHa Ha OCHOBE PUMEPHON 00pa30BATEIHLHON TPOTPAMMBI 110
y4eOHOMY NpeMETy FeOMETPUSI OCHOBHOTO 00ILero oopa3oBaHMs Ha OCHOBE
aBTOPCKOM mporpammsl o reoMerpun « COOpHUK pabouux nporpamm. 7—9 Ki1accsl :
nocodue 171 yauTeneit oomeoopazoBaTeabHbIX opranuzanuiny/ [coct. T. A.
Bypmuctposa]. — 4-e u3z., nopadoranHoe — M. : [Ipocsemienue, 2019.0100pena
pemenreM denepanbHOro yueOHO-METOAUYECKOr0 00bEJMHEHNUS 10 00IIEMY
00pa3oBaHMUIO.

2022-2023 y4yeOHblii roa



Paznea 1. IlosicHUTeILHAS 3aNIMCKA.

Pabouas mporpamma mno Marematuke pa3paboTaHa B COOTBETCTBHHU C HOPMATHBHBIMU
JOKYMEHTaMHU, ¢ Y4€TOM 00pa30BaTeIbHON MPOrPaMMBbI, 00ECIICUNBAIOIIEH JOCTHKCHHE
00y4aroIUMUCS pe3yIbTaTOB OCBOEGHUSI OCHOBHBIX 00pa30BaTeNbHbIX POrpaMM, YCTAHOBICHHBIX
(benepanbHBIMU rOCYIapCTBEHHBIMU 00pa3oBaTeIbHBIMU cTaHAapTaMu. [Ipu pazpabotke paboueit
nporpamMmsbl o MareMatuke Ha 2022-2023 yueOHbIi 101 UCIIOIb30BATUCH CIEAYIONNE HOPMATHBHBIC
JIOKYMEHTBI:

1. 3akon «O06 o6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne 273-D3 (¢ U3MEHEHUSIMH H
JTOTIOJTHEHUSIMH ).

2. 3akoH «O06 o6pazoBanuu B PocroBckoit obmactuy ot 14.11. 2013 romga Ne 26-3C (¢ u3mMeHEeHUAMH Ha
6 Hos0ps 2020 roxa)

3. Ilpuxaz Munucmepcmea oopazoeanusa u nayku P® om Oooopen pewenuem om 31 man 2021 2.
«00 ymeepycoenuu u esedeHuu 6 oelicmeue edepanbHozo 20cyo0apcmeeHHo20 00paz0eameabHO20
CManoapma Ha4aibHO20 00uLe20 00pa308anu) (¢ U3MEHEHUAMU U OONOSIHEHUAMU).

4. Ilpukaz Munucmepcmea oopazosanusa u nHayku P® om Oooopen pewienuem om 31 maa 2021 ..
«00 ymeepycoenuu ¢heodepanbHozo 20Cy0apcmeenHnoz0 00pa3o08ameibH020 CMAHOApmMa 0CHOBHOZ0
obuyezo obpazosanuny (¢ U3SMEHEHUAMU U OONOJIHEHUAMU).

5. Ilpukaz Munucmepcmea oopazosanua u nHayku P® om 17.05.2012 Ne 413 «O6 ymeepocoenuu
dedepanvrnozo zocyoapcmeennozo 00pazoeamenbHO20 CMAHOApmMa cpeoHe2o 0ouLezo 0opa3o8anus)
(Cc usmeHeHuAMU U OONOJIHEHUAMU).

6. Ilpukaz MunucrepctBa mpocBemenus Poccuiickoit ®enepammu ot 22.03.2021 1. Ne 115 «OO06
yrBepxaeHun [lopsiika opraHu3aluy U OCyIIEeCTBICHUS 00pa30BaTENbHOM JIEATEIHbHOCTH IO OCHOBHBIM
00meo0pa3oBaTeIbHBIM  MPOTpaMMaM  — 00pa3oBaTelIbHBIM MpOrpaMMaM HavajJbHOro 0Omiero,
OCHOBHOTO O0IIIETO U CpeHero odiiero oopazoBanus» (Berynaer B cuiy ¢ 1 centsiops 2021 roga).

7. Ilpuka3sl MuHucTepcTBa Hayku U Beicuiero oopa3oBanusi Poccuiickoit denepanun u Munucrepcrsa
npocBemieHuss Poccuiickoit ®enepammu or 5.08.2020 1. Ne882/391 «Ilopsaok opraHu3anud H
OCYIIECTBIICHHUSI 00Pa30BaTEILHON JIEATEILHOCTH MPHU CETEBOM (opMe peanm3anuy 00pa3oBaTeIbHBIX
MIPOrPaMM».

8. IIpuxa3z Munucrepctsa npocseiienus P® ot 03.09.2019 Ne 465 «O0 yTBepKIeHUM NIEPEUHS CPE/ICTB
oOyueHHUsi U BOCIUTAHUS, HEOOXOMUMBIX JUIsl peaiu3aluu 00pa30oBaTeNIbHBIX MPOTrpaMM HadajJbHOTO
o011ero, OCHOBHOrO OOWLIEr0 M cpeaHero oOlmiero oOpa3oBaHUS, COOTBETCTBYIOIIMX COBPEMEHHBIM
yCIOBUSIM OOy4YeHUs, HEOOXOAMMOrO MPHU OCHAIIEHUH O00IIe00pa30BaTENbHBIX OpraHU3alUuil B IENAX
peaivzali MEpONpUATUN 1O COAECUCTBUIO CO3/1aHHI0 B cyObekTax P® (ucxons U3 mporHo3upyeMoit
MOTPEOHOCTH) HOBBIX MECT B O0Opa30BaTENbHBIX OpPTaHHU3AIUSAX, KPUTEPHUEB ero (OPMUPOBAHUS U
TpeOoBaHU K (PYHKIMOHAILHOMY OCHAIEHHIO, a TaKKe€ HOpPMaTHBAa CTOMMOCTH OCHAIEHHS OJHOTO
MecTa 00y4aronierocsi ykazaHHbIMU CPECTBAMU O0yUYEHUS U BOCITUTAHUS.

9. Ilpukaz MunucrepcrtBa npocBenieHuss PO ot 28.12.2018 Ne 345 «O ¢denepaiibHOM nepeyHe
y4eOHUKOB, PEKOMEHIYEeMbIX K WCIOJIb30BAHUIO MPH pead3allid HMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTeNbHBIX IMPOrpaMM HaudalbHOrO OOIIEr0, OCHOBHOTO OOIIET0, CPEIHEro
o011ero oopa3oBaHusy (C U3BMEHEHUSIMHU U TonoTHeHHsIMH, OT 18.05.2020 Ne249).

10. Ilpuka3z MunucrepctBa o6pazoBanus u Hayku P® ot 09.06.2016 Ne 699 «O6

YTBEPXKJACHUM TIEPEUHs OpraHU3allii, OCYIIECTBISIONINX BBIMYCK YYEOHBIX MOCOOUH, KOTOpHIE
JOMYCKAIOTCA K JIOMYCKAIOTCSI K MCIOJb30BAaHUIO IPU peaM3allud HMMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIuTalui 00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CPEeIHEro
o01mero o6pa3oBaHus» (C U3MEHEHUSIMH U JTOTIOTHEHUSIMH ).

11. [locTaHoBJIEHHE TIIaBHOTO TOCYAAPCTBEHHOTO CAaHUTapHOTO Bpaya PO ot 28

ceHTsiopst 2020 r. Ne 28 «OO0 yrBepxkaennu canutapabix mpasui CII 2.4.3648-20
«CaHUTapHO-MTUAEMHOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIMSIM BOCITUTAHUS U

00y4eHHsI, OTABIXa U 03I0POBJICHHUS AeTel 1 Momoaekm» (manee - CIT 2.4.3648-20).

12. IlocTaHOBJIEHHE TIaBHOTO TOCYAAPCTBEHHOTO CAaHUTapHOTO Bpaya PO ot 28



sauBapst 2021 1. Ne 2 «OO0 yrBepkaeHHH caHUTapHbIX npaBwil u HopMm CanlluH 1.2.3685-21
«'urueHn4ecKkne HOpMaTUBBI M TPEOOBAHUS K OOECIICUCHHIO 0€30TacHOCTH U (M) OE3BPEIHOCTH ISt
yenoBeka (hakTopoB cpebl oOuTanusy» (nanee - CanlluH 1.2.3685- 21).

13. IIpumepnas [Iporpamma Bociutanus (OgoOpeHa pemenueM (eaepaibHOTO

y4e0HO-METOIUYECKOr0 O0BheAUHEHUsI MO0 00memMy oOpazoBaHuio (mpotokon or 2 uioHs 2020 r. Ne
2/20).

14. KoHuenuuu, pa3BUTUS MaTeMaTH4ecKoro oOpaszoBaHusi B Pd,yTBepkACHHOU pacrnopsiKeHUEM
npaButenberBa PO ot 24.12.2013r. Ne2506-p (¢ usmenerusmu ot 08.10.2020)

15. Ilpukaz Muntpyna Poccum ot 18.10.2013 1. Ne 544 «OO0 yTBepkaeHUU TPO(HECCHOHATHLHOTO
crannapta «llemaror (memaroruueckas IesTENBHOCTh B cdepe IOUIKOJIBHOIO, HaYalbHOIro OOIIero,
OCHOBHOTO OOIIEro, cCpeaHero oomero odpa3oBaHwus) (BOCIHUTATENb, YYUTENb)» (C M3MEHEHUSMHU U
JTOTIOJTHEHUSIMH ).

Ha ocnosanuu cnedyrowux uHCmpyKmusHbIX i MemoouyecKux Mamepuaios.
1. TlpumepHbIe OCHOBHBIE OOpa3zoBaTEIbHBIC IPOrpaMMbl Ha4YadbHOTO o0OmEero oOpa3oBaHUs W
OCHOBHOTO 0011ero 00pa30BaHUs, BHECEHHBIX B peecTp 00pa3oBaTENbHBIX MPOrpaMM, 0J100pPEHHBIX
benepanbHbIM Y4eOHO-METOAMYCCKIM
o0BbeMHeHneM 1o obiemy obpazoBanuto (mpotokon ot 08.04.2015 Ne 1/5).

2. Tlpumepnas ocHOBHas oOpa3oBaTelibHas MpOrpaMMa CpeaHero oomero oodpazoBanus (o100peHa
pemeHreM ¢GenepaabHOro Y4eOHO-METOAMYECKOr0 00bEIMHEHHUS 110 001meMy 00pa3oBaHUIO (TIPOTOKOI
ot 28.06.2016 Ne 2/16-3).

3. Ilucemo /lemaprameHTa rocy1apcTBEHHON MOJIMTUKU B cepe oluiero oOpa3oBaHuss MUHUCTEPCTBA
npocseuieHust Poccuiickoit @enepauun ot 26.02.2021 Ne03-205 «MeTtonuyeckue peKOMEHAAUU T10
o0ecreyeHn0 BO3MOKHOCTH OCBOEHUS 00pa3oBaTeIbHBIX IporpaMM odydarommumucs 5-11 kinaccos mo
UHIUBUAYAIBHOMY Y4€OHOMY IUIaHY.

4. «Metoauueckue pekoMeHaanuu i cyobektoB Poccuiickoit depepannu no BompocaM peanusanuu
OCHOBHBIX M JIOTIOJHUTEIBHBIX 00IIE00pa30BaTeIbHBIX MPOIPAMM B CETEBOH (opMe», YTBEPKICHHBIC
28 urons 2019 r. N MP-81/02B8H MunucrepcTBoM npocBetienust Poccuiickoit denepanumu.

5. YHuBepcaibHble KOIU(PHUKATOPHI pacmpeneN€HHbIX IO KjlaccaM MPOBEPSIEMBIX TpPeOOBaHHM K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHOW MPOrpamMMbl IO YPOBHSM 0OOIIEro oOpa3oBaHUS U
3JIEMEHTOB COJEPKAaHUS M0 Y4eOHBIM MPEAMETaM JUIsl UCIIOJIb30BAHUS B (pe/iepalibHbIX U PETUOHAIBHBIX
npolielypax OLIEHKH KauecTBa 00pa3oBaHUs, 0JJOOpEHHbIE pelieHueM (eaepaibHOro yueoHo-
METOJIMYECKOro 00beauHeHus: mo oOmemy oOpa3zoBaHuio (mpotokon orT 12.04.2021 1. Nel/21),
NoJAroToBiaeHHble  PenepaqbHBIM  TOCYAAPCTBEHHBIM  OIO/KETHBIM ~ Hay4yHBIM  yUpeXKJIECHUEM
«DenepanbHbIi HHCTUTYT NEAArOrMYECKUX U3MEPEHUIN».

6. YcraB MyHUIIMIIAIBHOTO OrOKETHOTO 001ieoOpa3oBarenbHOro yupexaenus r. llaxtel PocroBeckoit
obnactu «Cpenneii o0eodpazoBarenbHOi mkosl Ne 43 umenun M.H. Tapapunay.

7. YueOusrii uian MBOY COIIL Ne 43 r. [IlaxTet Ha 2022 - 2023 y4ueOHBIN TO/I.

8. Ilepeuens mporpamMmHo - Meroaundeckoro komruiekca MbOY COIII Ne43 r. Illaxter Ha 2022 -2023
y4eOHBIH rof.

e Teomerpusi. COOopHHK pabouux mporpamm. 7—9 kiaccel: mocobue Uit yuurtene o0meoOpas3os.
opranmzanuii / [cocT. T. A. Bypmuctposa]. — 4-e uza., nopad. — M. : [Ipocsemenne, 2018.

e Pa0ouas mporpamMma Mo T€OMETPHH COCTaBIIeHA B COOTBETCTBHH ¢ TpeOoBaHMsMU DeneparbHOTO
rocyJIapCTBEHHOTO 00pa3oBaTebHOTO CTaHIapTa OCHOBHOro obmiero obpaszosanusi (OI'OC O00);
TpeOOBaHUSAMHU K pe3yjibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl (JTMYHOCTHBIM,
METanpeAMETHBIM, TPEAMETHBIM); MPOTPaMMbl OCHOBHOTO o0mero ooOpaszoBanms, ['eomerpus.



COopHuk paboumx mporpamMMm. 7—9 Kiaccel: mocobue i yaurtesaer o01meodpa3oB. opranu3aiuii /
[cocT. T. A. Bypmuctposa]. — 2-e u3z., nopad. — M.: IIpocsemenne, 2018
e (6a3oBbIii yposenb), PI'OC.
PaGouas mporpamma paccuntana Ha 68 wacoB B ron (2 4yaca B Hemenro). [IpakTuueckasi 3HAYMMOCTb
IIKOJIBHOTO Kypca T€OMETPHUH OOYCIOBJIEHA TEM, YTO €€ OOBEKTOM SIBJISIOTCS IMPOCTPAHCTBEHHBIC
GOpMBI ¥ KOJHMYECTBCHHBIC OTHOIICHHS JCHCTBUTEIHLHOTO MHUpa. | eoMeTpuyeckas MOIrOTOBKA
HeoOxonuMa JJisi TMOHUMaHUS TPHHIUIIOB YCTPOWCTBA M HWCIIONBH30BAHMS COBPEMEHHOW TEXHUKH,
BOCIIPHUSATHS Hay4YHBIX M TEXHUYCCKHX TOHATHH M uici. MaremaTwKa SIBJISETCS SI3bIKOM HAyKH W
TeXHUKd. C e€ MOMOIIbI0 MOJCIUPYIOTCS M HW3Y4YaroTCsl SBJICHUS U TPOLECCHI, MPOUCXOIAIINE B
IPHUPOJIE.

['eomeTpus SBISETCS OJHUM M3 OIOPHBIX MPEIMETOB OCHOBHOW IIKOJIBI: OHAa OOECIeUYHBACT
W3yUYeHHE IPYTUX JAUCIUILIMH. B miepByro odepenp 3T0 OTHOCUTCS K TPEAMETaM €CTECTBEHHO-HAYYHOTO
IIMKJIA, B YaCTHOCTH K (pu3mKe. Pa3BUTHE JIOTMUECKOTO MBIIUICHUS YIAIUXCS PU 00y4YECHUH TeOMETPUU
CIIOCOOCTBYET TAaK)K€ YCBOCHHIO MPEIMETOB T'YMAHUTAPHOTO HUKJa. [IpakTHuecKue yMEHUs U HaBBIKA
TE€OMETPHUECKOr0 XapakTepa HEOOXOAMMBI Ui TPYJOBOH MEATETbHOCTH W TMpOo(hecCHOHAIbHOM
MOJITOTOBKH ITKOJILHUKOB.

PazBuTHe y yd4ammxcs TNPaBUIBHBIX NPEJACTABICHUNW O CYIIHOCTH W IPOUCXOXKICHUU
TCOMETPHYUCCKUX a0CTPAKIIMiA, COOTHOIICHHH PEATBHOTO M WJACATBHOTO, XapaKTepe OTpaKCHUs
MaTeMaTHYeCKON HayKO# SBJICHUH M MPOILECCOB PEATbHOTO MUPA, MECTE TEOMETPHH B CUCTEME HAYK U
pOJM MaTeMaTU4YeCKOro MOJCIMPOBAHKMS B HAYYHOM IIO3HAHMM W B TPAKTUKE CHOCOOCTBYET
(GOpPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI YYAIUXCs, & TAKXKEe (POPMHPOBAHUIO KAYECTB MBIILICHHS,
HEOOXOIUMBIX JIJISl Q/IaNTAllMd B COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTBE.

TpeOyst OT yJanuxcsi YMCTBEHHBIX M BOJICBBIX YCHIIMHM, KOHIICHTPAIIMW BHUMAHHUS, aKTHBHOCTH
Pa3BHTOTO BOOOPAKCHHS, TEOMETPHUS Pa3BUBACT HPABCTBEHHBIC UYEPTHl JIMIHOCTH (HACTOWYUBOCTB,
EJICYCTPEMIICHHOCTh, TBOPYECKYI aKTUBHOCTh, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTD, TPYAOJIIO0OUE,
JTUCIUIUINHY W KPUTUYHOCTh MBINUICHUS) U YMEHHE apryMEHTHPOBAHO OTCTAMBATh CBOU B3TJISABI U
yOeXKIEHHSI, @ TAK)KE CIIOCOOHOCTh MIPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUS.

['eomeTpus CYIIECTBEHHO pACHIMPSET KPYro3op Y4YalIuXcs, 3HAKOMS WX C WHIYKIHCH U
JenyKiuend, o0O0OINeHMeM W KOHKpETH3allMel, aHajJu30M U CHHTE30M, KiaccuuKkaiuen u
cucTeMaTh3anuei, abcTparupoBaHueM, aHajlorueld. AKTHMBHOE HCIOJB30BAHME 33/1a4 HA BCEX JTamax
y4eOHOr0 Mpolecca pa3BUBaeT TBOPUECKUE CIIOCOOHOCTH HIKOJIBHUKOB.

[Ipu oOydeHun TrTeoMeTpuu QOPMUPYIOTCS YMEHUS ¥ HaBBIKM YMCTBEHHOTO Tpyda —
TUTAaHUPOBaHUE CBOEH pabOThI, TOMCK PAIMOHANBHBIX MyTeH €€ BBHIMOJIHEHHs, KPUTHYECKas OICHKA
pe3yabpTaToB. B mpomuecce 00ydeHns reOMETPUH MIKOJIBHUKHU JODKHBI HAYYHTHCS U3JIaraTh CBOM MBICIH
SICHO U UCUEPIBIBAIOIIIE, TAKOHHUYHO B EMKO, MPUOOPECTH HABBIKU YETKOTO, AaKKYpaTHOTO ¥ TPAMOTHOTO
BBITIOJTHEHUSI MATEMATUICCKUX 3aITHCCH.

Baxxneitmeld 3amaueil MIKONIBHOTO Kypca TEOMETPUU SIBISIETCS Pa3BUTHE JIOTMYECKOTO
MBIIUICHHS ydamuxcs. CaMu 0OBEKThI TEOMETPHUSCKUX YMO3aKIIOUECHUH M MPUHATHIC B TEOMETPUU
MpaBWJIa KX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHHMI OOOCHOBBIBATh M JTOKA3bIBATh
CYXJICHHSI, PUBOJIUTH YCTKUE OINPEIICICHHSI, PA3BUBAIOT JIOTHYCCKYI0 HHTYHIINIO, KPATKO W HATJISTHO
BCKPBIBAIOT MEXAaHMU3M JIOTUYECKUX IMOCTPOCHHM M ydaT UX MPUMEHEHHIO. TeM caMblM TeOMEeTpHs
3aHUMaeT BeAyllee MecTO B (HOpMUPOBAHIH HAYIHO-TEOPETUIECKOTO MBIIUICHHUS IKOJIbHUKOB.

PackpriBasi BHyTpEHHIOIO TApMOHHIO MaTeMaTUKH, (POPMHPYsI TOHUMAHUE KPACOTHI U U3SIIIECTBA
MaTEeMaTHYECKHUX PACCYKJIECHUH, CITOCOOCTBYS BOCIIPHATHIO T€OMETPUICCKIX (DOPM, YCBOCHHUIO TTOHSITHS
CUMMETpPHUHU, TE€OMETPUS BHOCUT 3HAYUTENBHBIN BKJIQJ B ICTETUYECKOE BOCIUTAHUE ydamuxcs. Eé
W3yYeHHe pa3BUBACT BOOOpPaKEHHWE IIKOJBHUKOB, CYINIECTBEHHO oO0oramaer W pa3BHBAaeT HX
MIPOCTPAHCTBEHHBIE MPEACTABICHUSI.
esan o0yuyenust
OOydeHnne MaTeMaTHKE B OCHOBHOM IITKOJIE HAIIPABIIEHO HA JOCTHKCHHE CIIETYIOIINUX IIeNeH:

1. B nanpasnenuu 1uuHOCMHO20 PA36UMUA:
e pa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPhl PEYH, CIOCOOHOCTH K

YMCTBEHHOMY KCIICPUMEHTY;



e (opMuUpOBaHUE y yYAIIUXCS WHTEIICKTYyaTbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

e BOCIHTaHUE KAYeCTB JIMYHOCTH, OOECIECUMBAIONINX COIMATBHYI0 MOOWJIBHOCTh, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITEIIbHBIE PEIICHNUS;

e (QopmMupoBaHHWE Ka4eCTB MBINUICHUS, HEOOXOAMMBIX [UIsl aJanTallii B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIECTBE;

e Ppa3BUTHE MHTEPECa K MATEMATHYECKOMY TBOPUECTBY U MAaTEMATHYECKHX CITIOCOOHOCTEH.

2. B memanpeomemnom nanpagienuu:

e (QopmMupoBaHHE TPEICTABICHUNA O MATEeMAaTUKE KaK YacTH OOIIEYEIIOBEYECKOW KYJIbTYPBI, O
3HAYUMOCTU MAaTEMAaTHKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO OOIIECTBA;

e pa3BUTHE TMPEICTABICHHA O MareMaTHKe Kak (opMe OMHCAaHUS W METOJEC TIO3HAHUS
JNEHUCTBUTENBHOCTH, CO3/JaHHUE YCIOBUM [ TNPHOOpEeTEeHUs MEepBOHAYAIBHOTO  OIbITa
MaTEeMaTHYECKOTO MOJICITUPOBAHUS;

e (QopmupoBaHue OOMMX CHOCOOOB HWHTEIJICKTYaJbHOM NEATEIBHOCTH, XapaKTepHBIX s
MaTEMATHKU ¥ SBIISTIOIINXCS OCHOBOW TO3HABATEIHHOW KYJIBTYPBI, 3HAUMMOW IS Pa3IMIHBIX
cdep yenoBeYeCcKol JesITeIbHOCTH.

3. B npeomemnom nanpaenenuu:

e OBJIQJICHHE MATEeMATUYECKUMHU 3HAHUSMU M YMEHUSIMH, HEOOXOAMUMBIMHU [UJISl MPOJOJDKEHUS
oOydeHHUsT B cCTaplield MIKOJIE WM HWHBIX OOIIe0Opa30BaTEIBHBIX YUYPEKICHUIX, N3YUCHUS
CMEXKHBIX TUCIUILINH, IPUMEHEHUS B IOBCETHEBHOM JKU3HU;

e co3maHue (QyHIAMEHTa [UISI MaTeMaTH4ecKOro pa3BHTHSA, (OPMHUPOBAHHS MEXaHU3MOB
MBIIJICHHUS, XapaKTEepPHBIX TUIS MaTeMaTHYeCKON JIESITEIIbHOCTH.

Paznea 2. Coaeprxanue nporpaMmbl y4eOHOI0 npeaMeTa

e 1.[loBTOpEeHue(24.)

e 2. Bekropsbl. (84.)

[Tonsitue BexkTopa. PaBeHCTBO BeKTOpoB. CloKeHHE U BBHIYMTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa
Ha 4ncio. PaznoxxeHue BeKTopa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

OcHogHas yenb — HAYYUTh YYaIIMXCS BBIOJHATH JCWCTBUS HaJ BEKTOpAaMU KakK HampaBICHHBIMU
OTpE3KaMM, YTO BAXKHO JIJIi MPUMEHEHHS BEKTOPOB B (U3HMKE; MMO3HAKOMHUTH C HCIIOJIb30BAHUEM
BEKTOPOB U METO/1a KOOPAUHAT MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

Bekrop omnpenensieTcsi Kak HaMpaBJICHHBIA OTPE30K U JIEUCTBHS HAJ BEKTOPAMU BBOMSTCS TaK, Kak
3TO MPHUHATO B GUBHKE, T. €. KaK JIeHCTBUA C HaMpaBIeHHBIMU OTpe3kamu. OCHOBHOE BHUMaHUE JI0JKHO
OBITH YJICIIEHO BBIPAOOTKE YMEHUH BBITIOJHATH OMEpPAlMM HaJl BEKTOpPaMH (CKJIaJbIBAaTh BEKTOPHI MO
MpaBUjiaM TPEYroJbHUKA M MapajuleiorpaMMa, CTPOUTH BEKTOP, PaBHBIM PA3HOCTH JIBYX JIaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MPOU3BEACHUIO JAHHOTO BEKTOPA HAa JAHHOE YHCJIO).

e 3. Meton xoopaunar (104.)
Koopaunatsl Bektopa. Ilpocreiimue 3amaum B KOOpPAMHATAX. YPABHEHHS OKPYKHOCTH M IPSMOI.
[IpuMeHeHne BEKTOPOB U KOOPAMHAT MPHU PEIIeHUH 3a7ad. Ha mpumepax Mmoka3pIBaeTcs, Kak BEKTOPBI
MOTYT TPUMEHSTHCS K PEIIEHUI0 TeoMeTpuuecKux 3amad. JleMoHcTpupyercs 3(PQPEeKTUBHOCTD
npuMeHeHust (GopmMyn i KOOpAMHAT CEpPeAUHBI OTPE3Ka, PACCTOSHHUS MEXIYy ABYMsI TOYKAMH,
YpPaBHEHUN OKPY)KHOCTH M MPSMOM B KOHKPETHBIX T€OMETPHUECKHX 3aJlayax, TEM CaMbIM JaeTCs
MpeACTaBICHUE 00 U3YYEHUU T€OMETPUUECKUX (PUTYP C TTOMOIIIBI0 METOIOB AJIreOpHI.

e 4. CooTHOLIEHUSI MeXKIy CTOPOHAMH M YrjamMu TpeyrojbHuka. CkajasipHoe

npou3sseaeHue BeKTopoB(114.)

CuHyc, KOCUHYC M TaHreHC yria. Teopembl CHHYCOB U KOCHHYCOB. PellleHne TpeyrojbHUKOB.
CkansipHO€ NMPOU3BE/ICHUE BEKTOPOB U €r0 MIPUMEHEHNE B TEOMETPUUECKHX 3a/1auax.

OcHoénass yenb — Pa3BUTh yMEHUE Y4YalllUXCS TMPUMEHSATh TPUTOHOMETPUYECKHMH ammapar mpu
pelIeHNU TEOMETPUYECKUX 3a/1ay.

Cunyc u kocunyc moboro yriaa ot 0° 1o 180° BBOASATCS ¢ MOMOILBIO €AMHUYHON MOTYyOKPYKHOCTH,
JIOKA3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOAHWTCS emle oaHa ¢opMyna IIIOIMAIN
TpeyrojbHUKa (TIOJOBHHA MPOU3BEACHUS JBYX CTOPOH Ha CHHYC yIJIa MEXAY HUMH). DTOT ammapar
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MIPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansgpHoe NpOHU3BEJCHHE BEKTOPOB BBOJAUTCS Kak B (u3uKe (IIpou3BelleHUE UIMH BEKTOPOB Ha
KOCHUHYC yTja MEeXay HUMH). PaccMaTpuBaloTCsi CBOMCTBA CKAISIPHOTO MPOU3BEACHUS U €r0 MpUMEHe-
HUE [IPU PELICHUH F€OMETPUUYECKHX 3a/1a4.

OcHOBHOE BHHUMAaHHE CIIEyeT YICIUTh BBIPAOOTKE TPOYHBIX HABBIKOB B TPUMEHEHUU
TPUTOHOMETPUYECKOTO amapara Ipyu pelieHud T€OMETPUUECKUX 3a/1ay.

e 5. JIIMHA OKPYKHOCTH M IJIOIAAbL Kpyra(124.)

[IpaBunbHbIE MHOTOYrOJIBHUKUA. OKpPYKHOCTH, OMUCAHHAs OKOJIO IIPaBUJIBHOTO MHOTOYTOJIbBHUKA U
BrnHcaHHas B Hero. [locTpoeHue nmpaBUiIbHBIX MHOTOYTOJIBHUKOB. J{nuHa okpykHocTu. [nomans kpyra.

OcHnosHnas yenb — PaCHIMPUTh 3HAHME YYAIIUXCA O MHOIOYTOJbHUKAaX; PacCMOTPETh IOHITHUS
JUIMHBI OKPYXXHOCTH W IUIOMAAW Kpyra ¥ (Gopmysbl s MX BBUKCICHHs. B Havame TeMbl TaeTcs
OIpe/ieNIeHUE MPaBWIBHOTO MHOTOYrOJbHUKA M PAcCMaTPUBAIOTCS TEOPEMbl 00 OKPYKHOCTSX,
OMMCAaHHOM OKOJIO MPaBUJIBHOIO MHOTIOYTOJbHHMKA M BHUCAaHHOM B Hero. C MOMOINBIO OMUCAHHOMN
OKPY’KHOCTH pEIIaloTCa 3aJa4d O MOCTPOSHUHU MPABUIBLHOTO MIECTUYTOJIbHUKA W TMPABUIBHOIO 2/T-
YrOJIbHUKA, €CJIU JIaH MPABWIbHBIN T'a-yrOJbHUK.

@opMyIbl, BBIPAKAIOIIME CTOPOHY MNPABWIBHOIO MHOIOYIOJbHHUKA M PaJNyC BIIMCAHHOW B HErO
OKPY)XKHOCTH dYepe3 paJuyC OIHUCAHHOW OKPYXHOCTH, WCIOJB3YIOTCS IMPHU BBIBOAC (OPMYI ITHHBI
OKPYKHOCTH M IUIOLIAAU Kpyra. BbIBOJ onupaercs Ha MHTYMTUBHOE MPEJCTABICHUE O Ipejaelie: IpHu
HEOTPAaHUYEHHOM YBEJIIMYEHHWU YHCJIa CTOPOH TMPAaBWJIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOTO B
OKPY>KHOCTh, €TI0 TIEPUMETP CTPEMHUTCS K JUTMHE 3TOW OKPYKHOCTH, a IUJIOMIA b — K IJIOMIAIN KpyTa,
OrPaHUYEHHOT'0 OKPYKHOCTHIO.

e 6. JBu:kenusi(84.)

OtoOpakenue miockocT Ha ceOs. [lonarue aBmwxkenus. OceBas W LEHTpajdbHAs CUMMETPHUHU.
[TapannensHbiii epenoc. [ToBopoT. HanoxxeHnus v IBUKEHHUS.

OcHosHas yenb — MO3HAKOMUTD YYAIUXCS C TOHATUEM JIBUKEHHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMHU
BUJAMU JBH>)KEHUM, CO B3aUMOOTHOUIECHUSIMU HAJIO)KEHUW U IBUKEHUM.

JIBu>KeHHE TUIOCKOCTH BBOAMTCS KaK OTOOpa)KEHHE IIJIOCKOCTH Ha ce0si, COXpaHSIOLIEE PacCTOSHUE
Mexay Toukamu. [Ipu paccMOTpeHUH BHIOB JABMKCHUN OCHOBHOE BHHMAaHHUE YAEISETCS MOCTPOCHUIO
00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJIbHUKOB IPU OCEBOW U UEHTPAIbHOW CHUMMETPUSX,
napajuIeIbHOM TepeHoce, moBopote. Ha 3¢ ekTHhIX mpuMepax MoKa3bIBacTCs MPUMEHEHUE IBIKCHUH
MIPU PEIIEHUH TEOMETPUUYECKHX 3a/1au.

[TonsiTe HaMOXXEHHS OTHOCUTCA B JAHHOM KypC€ K YMCIy OCHOBHBIX MOHATUN. Jloka3pIBaeTcs, 4ToO
MOHATHSI HAJIO)KEHUS M ABM)KCHUS SBJISIOTCS SKBHUBAJIICHTHBIMU: JIF000€ HAIOKEHUE SIBIISIETCS IBHKEHU -
€M IIJIOCKOCTH W 00paTtHO. M3yueHue noka3aTebCTBA HE SIBISETCS 00S3aTENbHBIM, OJHAKO CIETYeT
PaccMOTPEThH CBSI3b MOHITHI HAJIOKEHUS U ABUKECHUS.

e 7. HavaabHble cBeleHUs U3 cTepeoMeTpun.(74.)

[Ipeamer crepeomerpun. ['eomeTpuueckue Tela U TOBEPXHOCTH. MHOTOTpaHHUKU: TIPHU3MA,
napajuieNienumnes, nupamMmuaa, GopMyIsl IS BEIYUCICHUS UX 00beMOB. Tena v MOBEPXHOCTH BpAICHHUS:
HUJTUHIP, KOHYC, cdepa, map, GopMyIibl 11 BBIYUCICHUS WX TUIONIAAeH MOBEPXHOCTEN 1 00BHEMOB.

OcHosnas yenp — JaTh HayalbHOE MPEJCTABIECHUE O TelaX M MOBEPXHOCTSIX B IMPOCTPAHCTBE;
MMO3HAKOMUTH YYaIIUXCsA C OCHOBHBIMHU (hOpMYJIaMu JJisi BEIYUCIIEHUS TUIOMAACH MOBEPXHOCTEH U 00h-
€MOB Tell.

PaccmoTrpenne mpocTeHmmxX MHOTOTPAaHHUKOB (TIPU3MBI, TapajuielienuIea, MupaMubl), a TaKkkKe
TEJ U MOBEPXHOCTEH BpaleHus (IMINHIpPA, KOHYCa, Chephl, I1apa) MPOBOJUTCS Ha OCHOBE HATJISIHBIX
MpeACTaBICHUI, O3 MpUBIICUEHUS akCUOM crepeoMmeTpun. Dopmynbl Juisi BBIYHCICHHS O0BEMOB
yKa3aHHBIX Tell BBIBOJATCS Ha OocHOBe mpuHIuna Kaanbepu, Gpopmysbl A BBIYUCICHUS TUIOMIAIEH
OOKOBBIX MOBEPXHOCTEH MUIMHIPA U KOHYCA TIOTYyYalOTCS C TTOMOIIBIO Pa3BEPTOK ITUX MOBEPXHOCTEH,
dbopmyna iomaau chepsl IPUBOIUTCS 0€3 000CHOBAHMSL.

e 8. 006 akcuomax reomeTpun.(24.)

becena 06 akcmomax reoMeTpum.

Ocnoguass yenv — JnaTh Ooyiee TIyOOKOE MPENICTAaBICHHE O CHCTEME AaKCHOM IUJIaHUMETPUU H
AKCHOMAaTUYECKOM METOJIE.



B nmanHOI TeMe paccka3bIBaeTCsS O Pa3IMYHBIX CUCTEMaX aKCHOM I'€OMETPHUH, B YACTHOCTU O PA3IUIHBIX
croco0ax BBEJICHUS MMOHSATHUS, PaBEHCTBA PUTYD..
e 9. MloBTopenue. Pemenue 3agayq.(104.)

Pazgen 3 . [Ilnannpyemble pe3yabTaThl 0CBOEHHs Y4eOHOI0 MpeaMeTa.
[Iporpamma obecnieynBaeT JOCTHIXKCHHUS CIEAYIOIIMX PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHON
IIPOrpamMMbl OCHOBHOTO 00IIEro 00pa30BaHUs:
1. JIn4yHOCTHBIE:
* (hOpMUPOBAHHME OTBETCTBEHHOTO OTHOIICHUS K YUYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00yYaromuXcs K
CaMOpa3BUTHIO M CaMOOOpPA30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO W IIO3HAHHUIO, BHIOOPY
nanpHeimero obOpa3oBaHus Ha 0a3e OPHEHTUPOBKM B MHpe mnpodeccuii u mpodeccnoHaIbHBIX
NPEANOYTEHUI, 0CO3HAHHOMY ITOCTPOCHUIO MHIMBHIYAJILHONH 00pa30BaTEeIbHOM TPACKTOPUHU C yYETOM
YCTOWYMBBIX NMO3HABATEIHHBIX HHTEPECOB;
* opMupOBaHUE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIECTBEHHOM MPAKTUKH;
* (opmMHpOBaHHE KOMMYHUKAaTHBHOW KOMIIETGHTHOCTH ¥ OOLICHUM W COTPYJHHYECTBE CO
CBEpCTHHKAMHM, CTapUIMMA M MIIQJAIIUMH B 00pa30BaTEeNIbHOM, OOMIECTBEHHO TIIOJNE3HOH, y4eOHO-
UCCIIeI0BAaTEIbCKOM, TBOPUECKOM U APYTUX BUAAX ACATEIBHOCTH;
* YMEHHE SICHO, TOYHO, IPaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW W NHCBMEHHOW pEYH, MOHUMATh
CMBICIT TIOCTaBJICHHOM 33/1a4M, BEICTPAUBATh ApT'YMEHTAIUIO, IPHBOJUTH IPUMEPHI U KOHTPIPUMEPHI;
* KPUTHYHOCTH MBIIIJICHUS, YMEHUE PacliO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHHS, OTIMYATh
THIIOTE3Y OT (aKTa;
* KPEaTUBHOCTH MBIIUICHUS, HHUIIUATUBY, HAXOMYHBOCTh, aKTUBHOCTh NPU PEIICHUU I€OMETPHYECKUX
3ajad;
* yMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3yIbTAT YUeOHOH MaTeMaTHIECKON e TEIbHOCTH;
* CIMOCOOHOCTh K SMOLMOHAJIBHOMY BOCIPHATHIO MAaTEeMAaTHYECKHX OOBEKTOB, 3a/ad, PEIICHHI,
paccyxJIeHU;
2. MeTanpeaMeTHble:
pe2yisimusHble YHUBEpCaibhble yieOnble 0etucmeus:
* YMEHHE CaMOCTOSITEIBHO IUIAHUPOBATH AJIbTEPHATHUBHBIC IyTH JOCTH)KCHUS LeNel, OCO3HAHHO
BbIOMpaTh Hanbosee F3pPEeKTUBHBIE CITOCOOBI peIlIeHHs YUeOHbIX U M03HABATENbHBIX 3a/1a4;
* YMEHHE OCYIIECTBIISITh KOHTPOJb IO PE3yJbTaTy M CIIOCO0Y ACWCTBUS HAa YPOBHE MPOW3BOIBHOTO
BHUMAaHMs U BHOCUTHh HEOOXOAUMBIE KOPPEKTHBBI;
* YMEHHUE aJICKBAaTHO OIIEHWBATh MPABHIBHOCTh WJIM ONIMOOYHOCTH BBHITIOJIHEHUS y4eOHOH 3amaum, ee
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PeIICHUS;
* MOHMMaHHUE CYINTHOCTH aJTOPUTMHUYECKUX MPEINHCAHUN M yMEHHUE NIEHCTBOBAaTh B COOTBETCTBHU C
MIPEUI0KEHHBIM aJITOPUTMOM;
* YMEHHE CaMOCTOSTEIBHO CTABHUTH IIEJIH, BEIOMPATh W CO3/1aBaTh AITOPHTMBI ISl PEHICHUS] y4eOHBIX
MaTeMaTHYeCKUX MpoodIieM;
* yMEHHE IUIAaHUPOBATb M OCYIIECTBISATH JCATEIbHOCTh, HAINPABICHHYI0 HA pEIICHHE 3a/ad
HCCIIEI0BATENIBLCKOTO XapaKTepa;
NO3HABaMeNbHble YHUBEPCAIbHble YieOHble 0eUCmEUs.:
* OCO3HAHHOE BJIJICHUE JIOTMYECKUMHU JICHCTBUAMU OINpE/EIeHUs TOHITUH, 0000IEeH!s], YCTAaHOBIICHUS
aHAJIOTHH, KIacCU(PUKAIIMA Ha OCHOBE CAMOCTOSITEIILHOTO BBIOOpAa OCHOBAaHMHA W KPHUTEPHEB,
YCTAHOBJICHHSI POJIOBUJIOBBIX CBSI3EH;
* YMEHHE YCTaHaBIMBATh MPHYNHHO-CIECICTBECHHBIE CBS3HM, CTPOHUTH JIOTUYECKOE pacCyXICHHE,
YMO3aKJII0ueHUe (MHAYKTUBHOE, IEAYKTUBHOE U MO0 aHAJIOTUH) U BBIBOJIBI;
* YMEHHE CO3/1aBaTh, NMPUMEHSATh M NPEOOPa30BBIBATH 3HAKOBO-CHMBOJHUYECKUE CPENICTBA, MOJCITH U
CXEMBI JJIsl pelIeHus] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;
* ¢dopMHpOBaHHE W pa3BUTHE YYEOHOHW W OOIIEMOJIH30BATEIHCKOM KOMIETEHTHOCTH B 00JACTH
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);




* (¢opMHpOBaHHE TMEPBOHAYAIBHBIX MPEACTABICHUA 00 HIeAX M O MEeToJaX MaTeMaTUKH Kak
YHHMBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, CPEICTBE MOACINPOBAHNUS SBJICHUH U ITPOLIECCOB;
* yYMEHHE BHJIETh MaTeMaTHUECKyI0 33Jadyy B KOHTEKCTE MpPOOJEMHON CHUTyallid B JAPYIHX
JUCLIUIUINHAX, B OKPYXKAIOIIEH KU3HU;
* yYMEHHE HAaXOOUThb B PA3JIMYHBIX MCTOYHHMKAX HWH(POpPMAIMIO, HEOOXOAUMYIO Ui pEIIeHUs
MaTeMaTHYeCKUX MpodiieM, U MPEJICTABIATh €€ B MOHATHOW (hopMe; MPUHUMATh PELICHUE B YCIOBUIX
HETOJIHOHN U N30BITOYHOM, TOUHOW U BEPOATHOCTHOW MH(POPMALINY;
* YMEHHE IOHMUMaTh M HCIOJIb30BaTh MaTeMaTHYECKUE CPEJCTBA HAIJISAJHOCTU (PUCYHKH, YEPTEXH,
CXEMBI U JIp.) AJIs WLIIOCTPALUU, HHTEPIIPETALIUHU, ApIyMEHTAlLUH;
* yYMEHHUE BBABUraTh T'MIIOTE3bl NPU PEIIEHUM Y4YEOHBIX 3aJad M IOHUMATh HEOOXOIUMOCTh MX
IIPOBEPKHU;
* yMEHHUE MPHUMEHATh WHAYKTUBHBIE M JAEOYKTUBHBIE CIIOCOOBI PAcCyXIEHHH, BUAETh pa3IU4YHbIC
CTPATETUHU PELICHUS 3a/1a4;
KOMMYHUKAMUBHbIE VHUBEPCANbHbIE YieOHble 0eticEusl:
* YMEHHME OpraHU30BbIBaTh Y4€OHOE COTPYAHHMUYECTBO U COBMECTHYIO JESTENIBHOCTb C YUUTEIEM H
CBEpCTHMKAMM: OIPENENIATh LENH, paclpelnesiarh (yHKIUM M POJIM YYaCTHUKOB, OOLIME CIOCOOBI
paboTsr;
* yMmeHue paloTaTh B IpyMIe: HAXOAUTh oOIlee pelleHHue U paspemiarb KOH(IMKTHI Ha OCHOBE
COIJIaCOBaHUS ITO3ULIMN U y4€Ta NHTEPECOB;
* CIylaTh MApTHEPA;
* (hopMynMpOBaTh, ApryMEHTHPOBATH M OTCTAaUBATh CBOC MHEHHE;
3. llpeameTHbIe:
BoinyckHuk Hayuutes (A1 MCIOJIb30BAaHUS B IMOBCEJIHEBHOM JKM3HM U 00ECIEUEHHS] BO3MOMXKHOCTHU
YCIIEIIHOT0 MPOAOJIKEHHs 00pa3oBaHus Ha 6a30BOM YPOBHE)
I'eomeTpuuyeckue puUrypsl
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMHU T'€OMETPUUYECKUX DUTYP;
e U3BIIEKaTh MH(OPMAIHIO O TEOMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTekKax B SBHOM
BU/JIE;
e IMPUMEHSATH Ul PEIICHUs 3a/1a4 TeOMEeTpUYecKue (PaKThl, €CIU YCIOBHS UX IPUMEHEHMSI 3aJaHbl
B SIBHOU (opMme;
e pemiaTh 3a/1a4M Ha HaXO0X/IEHUE T€OMETPUUYECKUX BETMYMH 110 00pa3laM Ui alfOPUTMaM.
B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:
e HCIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp ISl pEIIeHUs TUIIOBBIX 3aj[ad, BO3ZHUKAIOIINX B
CUTYyalUsIX MIOBCEIHEBHOM KU3HHU, 3a7a4 IPAKTUYECKOr0 COACPIKAHMUS.
HN3mepenusi M BBIYMCICHUS
e BEBINONHATE U3MEPEHHE IIIUH, PACCTOSHUM, BEJIUYMH YIJIOB, C MOMOIIBIO UWHCTPYMEHTOB IS
W3MEPEHUH JIJINH U YIJIOB;
e MpPUMEHATh (OPMYIBI MEPUMETpPa, IUIOMAAX U 00BbEeMa, IUIOIAAM MOBEPXHOCTU OTIENBHBIX
MHOT'OTPaHHUKOB ITPY BBIYHUCIICHUAX, KO /1A BCE TAHHBIE UMEIOTCS B YCIIOBUU;
e IpuMeHATH TeopeMy [Indaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIICHUS Il BHIUMCIICHUS
JUTUH, PACCTOSIHUM, MIIOMAJEH B MPOCTEUIINX CITyYasiX.
B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:
e BBIUHCIAATh PACCTOSHMS HA MECTHOCTH B CTAHJAPTHBIX CUTYalMsX, IUIOLIAJAM B IPOCTEHIINX
Clly4yasix, IpUMEHSTh (POPMYJIbI B MPOCTEHIINX CUTYAIMSIX B TIOBCEIHEBHON KU3HH.
I'eomeTpuueckue npeodpazoBaHus
e Crpouts Gurypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIHHO OCH U TOUYKH.
B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPeIMETOB:
e pacro3HaBaTh JBI)KEHUE OOBEKTOB B OKPYKAIOILIEM MHUPE;
e pacno3HaBaThb CHMMETPHYHBIE QUTYpPHI B OKPYKAIOIIEM MUPE.
BekTopbI M KOOPAMHATHI HA IJIOCKOCTH
e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATHSIMHU BEKTOpP, CyMMa BEKTOPOB, POU3BEJCHHE BEKTOpa
Ha YMCJIO, KOOPAMHATHI HA INIOCKOCTH;




e ONpeAessATh NPHUOIMIKEHHO KOOPAMHATHI TOYKUM IO €€ M300paKEHHUI0 Ha KOOPAMHATHON
IIJIOCKOCTH.
B noBcenHeBHOM KU3HM M IPH M3Y4YEeHHHU APYTUX NPeIMETOB:
e HCIOJNB30BaTb BEKTOPBI I PEUICHHs IPOCTEHINMX 3aJad Ha OIpPENeICHUE CKOPOCTH
OTHOCHUTEJIHOT'O JIBUYKEHUSI.
HcTropust MaTeMaTUKHU
e OnuchIBaTh OTJENbHBIE BBIJAIOLIUECS PE3YNIbTAThI, IOJTYYEHHBIE B XOA€ Pa3BUTHU MAaTeMaTUKU
KaK HayKH;
e 3HAThb MPUMEPHl MATEMAaTUYECKUX OTKPBITUH M HUX aBTOPOB, B CBSI3M C OTEYECTBEHHOW M
BCEMUPHOH UCTOPUEH;
e [IOHUMATh POJIb MaTEMATUKHU B pa3BUTHHU Poccum.
Metoabl MATEMATHKH
e BrpiOupars noaxoasmuidi U3y4eHHbIH METOX JUIsl PELUEHUS M3YYEHHBIX TUIIOB MaTeMaTHYECKHUX
3azad4;
o IIpuBOoauTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEH JEHCTBUTEIBHOCTH U
IIPOU3BENCHUAX UCKYCCTBA.
e BEIIYCKHUK MOTYYUT BO3MOXKHOCTH HAay4dUThCA (11 0OECTIEYeHHS BO3MOKHOCTH YCIEIIHOTO
MIPOJOJKEeHHs 00pa3oBaHus Ha 0a30BOM U YTITyOJIEHHOM YPOBHSIX)
I'eomeTrpuueckue purypsoi
e OmnepupoBaTh NOHATUAMHU '€OMETPUUYECKUX PUTYP;
e  U3BJEKaTh, UHTEPIPETUPOBATh U IPEOOPA30BbIBATh UHPOPMALIMIO O TE€OMETPUUECKUX (UTYpaX,
IIPEICTABICHHYIO HA YEPTEKAX;
e TIPUMEHATh IeOMETpUYecKHe (akKThl JJIi pElIeHHs 3aJady, B TOM 4MCIE, IPEIIoJararoliux
HECKOJIBKO LIarOB PELICHMS;
e (opMynupoBaTh B MPOCTEUIINX CIyYasiXx CBOMCTBA U MPU3HAKU QUTYD;
e JI0OKa3bIBaThb T€OMETPUUYECKUE YTBEPKICHUS;
e BIANETh  CTAHAApTHOM  Kiaccupukauued  IUIOCKUX  Quryp  (TpEeyroJbHUKOB U
YEThIPEXYTOJIbHUKOB).
B noBceaHeBHOM KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:
e HCIOJb30BATh CBOMCTBA F€OMETPUUECKUX (PUTYp AJIs PELICHUs 3aau IPAKTUYECKOro XapaKTepa
U 3a71a4 U3 CMEXHBIX JUCHUIUINH.
N3mepenus u BbIYMCICHUS
e OmnepupoBarh NPEACTaBICHUSAMHU O JUIMHE, IUIOMIAAu, oObeMe Kak BeauuuHaMmu. lIpumeHsaTsh
teopeMmy Iludaropa, dopmynsl miomanu, o0bemMa NpU PElICHMM MHOTOIIATOBBIX 3aj]ad, B
KOTOpBIX HE BCE JaHHbIE IPEJCTaBJIECHbI SIBHO, a TPeOYIOT BBIYMCIIEHUH, ONEpUpOBaTh Ooee
IIMPOKUM KOJMYECTBOM (DOpMYN JUIMHBI, IJIOLIaTd, OO0BbEMa, BBIUYUCIATH XapaKTEPUCTUKU
KoMOMHaMii ¢uryp (OKpyKHOCTE M MHOTOYTOJBHUKOB) BBIYUCIATH PACCTOSHUS MEXIY
¢durypamu, NpUMEHATbh TPUTOHOMETpPUUYECKHE (OPMYJIbI A BBIUUCIEHUI B 0ojee CIOXKHBIX
Clly4asix, IPOBOJIUTh BBIUMCIIEHHS HA OCHOBE PAaBHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;
e IPOBOJUTH MPOCTHIE BEIUMCIEHUS HA 0OBEMHBIX Tesax; GOpPMYJINPOBaTh 33a4l Ha BHIUMCIICHUE
JUIMH, TUIOIIa el 1 00bEMOB U peliaTh ux.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
e TPOBOJUTH BBIYUCIIEHUS HA MECTHOCTH;
e MPUMEHATH (HOPMYJBI MPH BBIYUCICHHUSIX B CMEXKHBIX YUEOHBIX NpeIMeTax, B OKpYXKaromei
JNENCTBUTEIBHOCTH.
I'eomeTpuyeckue NocTpoeHus
e U3o00paxars reomeTpuyeckue GUrypsl o TEKCTOBOMY  CUMBOJIbHOMY OIMCAHUIO;
e cBO0OOJIHO OMEPUPOBATh YEPTEIKHBIMU MHCTPYMEHTAMHU B HECJIOXKHBIX CITydasX,
e BBINOJHATH TOCTPOCHUS TPEYTOJBHUKOB, MPUMEHSITh OTAENbHBIE METOJbl MOCTPOCHUMN
LUPKYJIEM U JIUHENKON U IPOBOAUTH MIPOCTEHIIINE UCCIIEIOBAHMS YNCIIA PEILICHU;
e u300paxaTh THIMOBBIE TIUIOCKHE GUTYPI W OOBEMHBIE TeJda C TMOMOIIBI MPOCTEHIIIX
KOMITIBIOTEPHBIX HHCTPYMEHTOB.



B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYrUX MPeIMETOB:
e BBINOJHATh NPOCTEHININE IOCTPOECHUS HA MECTHOCTH, HEOOXOJUMBIE B PEaIbHOM JKU3HHU;
e OIICHMBATH Pa3MepPbl pealbHBIX 0OBEKTOB OKPYKAIOILIETO MUPA.

IIpeoOpa3zoBanust

e OmnepupoBaTh TOHSATHEM [BW)KCHUS U mpeoOpa3oBaHus MOAO0MS, BIAJETh NPHEMaMHU
IOCTPOEHMsI (PUTYp C HCIOJIb30BAHMEM JBM)KEHUH U NpeoOpa3oBaHUM NOJ0OMS, NPUMEHSThH
IIOJIyYEHHBIE 3HAHUS U OIBIT IIOCTPOCHUN B CMEXKHBIX IIPEAMETAX M B PEAIBHBIX CUTYaLMIX
OKPY>KaOILEro MUpa;

e cCTpouTh QUTypy, MOAOOHYIO NAaHHOM, MOJIH30BATHCS CBOMCTBAMH MOAOOWS UIsi 0OOCHOBaHUS
CBOMCTB (uryp;

e IPHUMEHATH CBOMCTBA JABMKEHUH /U1l IPOBEICHUS MPOCTEHITNX 000CHOBAHUIN CBOUCTB (PUTYD.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:
e IPHUMEHATH CBOMCTBA JABIKEHUH U MPUMEHATH MOA00HE AJISt TOCTPOCHUIN M BEIYUCIICHUH.
BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBaTh NOHATUSIMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha
YHCJIO, YIOJ MEXKIY BEKTOpaMH, CKaJIPHOE IPOU3BEICHHE BEKTOPOB, KOOPAMHATHI HA
IIJIOCKOCTH, KOOPAMHATBI BEKTOPA;

e BBINOJHATH JEHCTBHS HaJl BEKTOpPaMHU (CIOXKEHHE, BbIUUTAHHWE, YMHOXKEHHE Ha 4YHCIO),
BBIYMCIIATh CKaJSPHOE IPOM3BENCHHE, ONPENEIATh B IPOCTEUIIMX CIy4asx Yroll MEexXIy
BEKTOPAMM, BBIIOJHATh PA3JIOKEHHE BEKTOpPAa HA COCTAaBJISIIOLIME, IPUMEHATH IOJIyYECHHBIC
3HaHUS B (pU3HKe, MONB30BaThCS (OPMYIIOH BBIYUCICHHS PACCTOSHUS MEXIY TOYKAMH II0
U3BECTHBIM KOOPJIUHATAM, UCIOJIb30BaTh ypaBHEHUs (PUTYp AJIs pelIeHus 3a/1a4;

e IIPUMEHATH BEKTOPHI U KOOPJAMHATHI I PELICHUS T€OMETPUYECKUX 3a/1a4 Ha BBIUYNCIICHUE [UIVH,
YTJIOB.

B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

e HCHOJb30BATh MOHATUS BEKTOPOB W KOOPAMHAT JJIs pelleHus 3aaad no (usuke, reorpadpuu u

JPYTUM y4e€OHBIM IIpeIMETaM.
Hcropus MaTeMaTHKH

o XapakTepu30BaTh BKJIAJ BBIIAIOIIMXCS MATEMATUKOB B Pa3BUTHE MATEMATUKHA U UHBIX HAYYHBIX
obacTei;

e IIOHMMAaTh POJb MAaTEMATUKH B pa3Butuu Poccun.

Metoabl MAaTEMATUKH

o Hcrnonb3ys U3y4eHHBIE METObI, TIPOBOJIUTH JTOKA3aTEIbCTBO, BBIIOJIHATH OIPOBEPIKECHHUE;

e BbIOMpATh U3yYEHHbIE METO/IbI U UX KOMOMHALIMY [T PELLICHUS MaTeMaTHYECKUX 3a/1a4;

e JWCIOJIB30BaTh MaTeMaTH4YECKHME 3HAHUS JUIsI ONMCAaHUS 3aKOHOMEPHOCTEW B OKpYXKarollen
JEUCTBUTEIILHOCTH U IIPOU3BEACHUAX UCKYCCTBA;

e IPUMEHATH NPOCTEUINNE NPOrPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPY PELICHUN MAaTEMaTHYECKUX 3aad.

Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJ1bTATOB.
Ouyenka yCmuvix omeemos yuaujuxca no ceomempuu.

OTBeT OLIEHMBAETCA OTMETKOM «5», eCclii YUEHHUK:

® T[IOJHO pacKkpbul CcoOJAEp)KaHuWEe MaTepuana B 00beMe, IPEeyCMOTPEHHOM MPOrpaMMOit;

®  H3J0XKHI Marepuan IrpaMOTHBIM A3BIKOM B OIIPENECIICHHOU JIOTUYECKOHN
IIOCJIEJ0BATEIBHOCTH, TOYHO UCIOJIB3Ysl MAaTEMaTU4YECKYI0O TEPMUHOJIOTHIO U CUMBOJIUKY;

® T[PAaBUJIbHO BBIMIOJHUI PUCYHKHU, YEPTEKH, IpaUKU, COMYyTCTBYIOIINE OTBETY;

e T[I0Ka3al yYMEHHE  WUIIOCTPUPOBATH TEOPETHUUECKHUE MOJOKEHUs  KOHKPETHBIMHU
IIpUMEPAMH, MPUMEHSITh UX B HOBOM CUTYallMM IIPU BBIITOJIHEHUH MPAKTUYECKOTO 3aJaHUS;

® T[POJEMOHCTPUPOBAJI  YCBOCHHE pAHEE  U3YYCHHBIX  CONYTCTBYIOIIMX  BOIPOCOB,
chopMUPOBAHHOCTh U YCTOWUYMBOCTh MCIOIB3yEMBbIX MIPU OTPAOOTKE YMEHUI U HABBIKOB;

e OTBEYaJl CaMOCTOSTEIbHO 0€3 HaBOJALIMX BONPOCOB YyuyuTens. Bo03MOXHBI OJHa-IBe
HETOYHOCTHU IIPU OCBEILIEHUU BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAJIKaX, KOTOPBIC
YYEHHMK JIETKO UCIIPABUJI 110 3aMEYaHHUIO YUUTEIS.
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OTBeT OIlEeHUBACTCS OTMETKO# «4», eclii OH yIOBIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OIEHKY
«5», MO IpH 3TOM HMEET OJIMH U3 HEIOCTATKOB:

® B WU3JIOKEHUHM [ONMYIIEHBbl HEOONbIIMEe NpoOeNbl, HE HCKA3UBIIME MaTeMaTHYECKOe
cojZiepKaHNe OTBETA;

e JIONYyIIEHBl OJMUH-I[BA HEJIOYETa INPU OCBEIICHUH OCHOBHOI'O COJEpPXKaHUs OTBETA,
HCIPABJICHHBIE 10 3aMEYAHUIO YUUTEIS;

e JjomymieHbl omuOKa wWiaKM Oojee ABYX HEJOYETOB IMPU OCBEIICHWH BTOPOCTEIIEHHBIX
BOIIPOCOB HMJIM B BBIKJIAJKaX, JIETKO UCIPABJICHHBIE 110 3aMEYaHHUIO YUUTES.

OT1MmeTKka «3» CTaBUTCA B CIACAYIOMIUX CIyYasx:

® HEMOJIHO WJIM HEMOCJeI0BaTeIbHO PACKPHITO COJIEp)KaHWE MaTepuana, HO IMOoKa3aHo olmiee
MOHMMaHWE BOINPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHS, NOCTATOYHBIC JJIs JajdbHEHUIIEro
YCBOEGHHSI MPOTPaAMMHOI0 MaTepuana;

® WMEIUCh 3aTPyAHEHHS WIH JONYIICHbl OIMMOKM B  ONPEICICHUU  TOHATHH,
HCTIOJIb30BAHUM MAaTEMaTHYECKON TEPMHUHOJIOTUHM, YEpPTEKaX, BBIKJIAJIKAaX, HCIPABICHHBIC
MOCJIe HECKOJIbKUX HABOJISIIIUX BOMPOCOB YUUTEIIS;

® YVYYEHUK HE CIpaBUJICA C NPUMEHEHHEM TEOPHUU B HOBOW CHTyallMH NPH BBHINOJHECHHHU
MPAaKTUYECKOTO 3aJaHus, HO BBIMOJHWI 3a/laHusl 00s3aTeIbHOTO YPOBHS CIOKHOCTHU IO
JTaHHOH TeMme;

e Ipu H3JI0KEHUH TEOPETUYECKOTO Marepuasa BBLISIBIICHA HeIoCTaTOYHas
c(popMUPOBAHHOCTh OCHOBHBIX YMEHHUH U HABBIKOB.

OTMeTKa «2» CTaBUTCA B CIEIYIOLUX CIydasx:

® HE PacKpHITO OCHOBHOE COJICp)KaHUE YICOHOT0 MaTepHaa;

e O0OHApyXEHO HE3HAaHWE WM  HEMOHMMAaHHWE YyYCHHKOM OOJbIIeH unu Haubojee
BaXXHOM yacTu yueOHOIro MaTepuana;

e JONYyIIEHbl OIIMOKH B OMNPENEICHUU MOHITUH, NPH HCIOJH30BAHHU MaTEMaTUUYECKOU
TEPMUHOJIOTUU, B PUCYHKax, 4YepTeKaX, B BHIKJIAJKaX, KOTOPbIE HE HCIPABIEHBI IOCIE
HECKOJIbKMX HABOJSIINX BOMPOCOB YUHUTETIS.

Ouyenka nUCbMEHHBIX PAdOm Yuaujuxca no mamemamuxe.
OTMeTKa «5» cTaBUTCS, €CIIH:

e paboTa BHIMIOJHEHA BEPHO U MOJHOCTHIO;

® BIJIOTMYECKHX PACCYXICHHUSIX U 00OCHOBAHUHU pPEIICHUS HET MpoOesoB U omuboK;

® pelIeHHe HE COJCPKUT HEBEPHBIX MAaTeMaTUYECKUX YTBEPKICHUU (BO3MOXHA OJIHA
HETOYHOCTb, OIMCKA, HE SBIAIOIIAsACS  CJICACTBHEM  HCE3HAHWUS WIM  HEIMOHUMAHHS
y4eOHOTO MaTepuaa).

OtrMeTka «4)» CTaBHTCS, €CIIH:

e paboTa BBHIMOJHEHA IMOJHOCTHIO, HO OOOCHOBAHUS IIAaroB pPEIICHUS HEIOCTAaTOUYHBI
(ecniu ymeHue OOOCHOBBIBATH PACCYXKJEHHS HE SBISJIOCH CIENHATbHBIM 00BEKTOM MPO-
BEPKN);

e JOmNyIleHa OJHA OIKOKa WU JBa-TPU HEJAOUeTa B BHIKIIAJIKaX, PUCYHKaX, uyepTexax (ecinu
9TH BUIBI pabOTHI HE ABISIIUCH CIIEIUATbHBIM 00BEKTOM MPOBEPKH );

e BEINOJHEHO 03 HeT0UeTOB He MeHee 3/4 3amaHui.

OrMeTka «3» cTaBUTCS, €CIHU:

e JlOMyIIeHbl Oosiee OMHOW OmMOKM WM Oojiee TPEeX HEJOYETOB B BBHIKJIAJIKAX, YepTexkax, HO
yualiiicss BiajaeeT o0A3aTeNbHBIMU YMEHHSMH 10 TpPOBepsieMOil TeMe; 0e3 HEeJ04YEeTOB
BBITIOJTHEHO HE MEHEE MOJIOBUHBI Pa0OTHI,

OTMeTKa «2)» CTaBHTCS, €CIH:

e JIONMYIIEHBl CYIIECTBEHHbIE OMMWOKH, TOKAa3aBIIME, YTO YYallMics HE  BlajeeT
00s13aTeNIPHBIMU  YMEHUSAMH TI0 JJAaHHOW TE€ME B IMOJTHOU Mepe;

® MPaBUIHHO BHITIOJIHEHO MEHEee MOJIOBUHBI pabOTHI.
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Pa3znea 4. TemaTuueckoe NJIAHUPOBAHNE

HazBaunue
HU3y4aeMoro
paznena

Bcero yacos

Coneprxanue yueOHOTO
IUIaHa

XapakTepuCTUKA OCHOBHBIX
BUJIOB JIESTEIILHOCTH
yYaIuxcs

BBoanoe
MMOBTOPEHU
e.

2y.

3Hamv: OCHOBHOU
TEOPETUYECKUN MaTepHual 3a
Kypc reoMeTpuu § Kiacca.
Ymems: pematp
COOTBETCTBYIOIIUE 3a7a4H.

Bexkropsl.

8u.

ITonsarue
PaBencTBO
Cnoxenue u
BEKTOPOB. VYMHOKEHHE
BEKTOpa Ha YHCIIO.
Paznoxenue BekTOopa IO
JBYM HEKOJUTUHEAPHBIM
BEKTOPaM.

BEKTODA.
BEKTOPOB.
BbIYUTAHUC

3Hamb: TIOHATHUS BEKTOPA,
€ro Hayaja u KOHIIa,
HYJIEBOT'O BEKTOPA, IJTUHBI
BEKTOPA, KOJIMHEAPHBIX,
COHANpPABJICHHBIX,
MPOTUBOMOJIOKHO
HAIPABIICHHBIX ¥ PaBHBIX
BEKTOPOB; OMPEEIICHUs CIIO-
JKEHUS ¥ BBIYUTAHUS BEK-
TOPOB, YMHOKEHHUS BEKTOpa
Ha Y9HCJI0; CBOMCTBA
JIEUCTBUI HaJl BEKTOPAMHM.
Ymems: nzobpaxars u 060-
3HAa4YaTh BEKTOPHI; PEIIaTh
IIPOCTEUIINE 3a1a4U 110
TeMe; n300paxxaTh U 000-
3HA4YaTh BEKTOPHI,
MIPUMEHSTh BEKTOPHI K
PEIICHUIO0 TEOMETPUUECKHUX
3a]1a4; BBITIOJHATH JEHCTBUS
HaJl BEKTOpaMH,

Meton
KOOpJWHAT.

104.

Koopannatst
[Ipocreitmme
KOOpJAUHAaTax.  YpaBHEHMS
OKPY)KHOCTH M TPSAMOM.
IIpuMeHeHHEe BEKTOPOB U
KOOpPAMHAT IIpU  PELICHUU
3a1ad.

BEKTOpa.
3a/ayd = B

3Hamb: 1IEMMY O KOJUIMHE-
apHBIX BEKTOPax U TEOPEMY
0 pa3JI0XKEHUU BEKTOpa IO
JIBYM JTaHHBIM
HEKOJUTMHEAPHBIM BEKTOPaM
C JTI0Ka3aTeIbCTBAMU,
MMOHATHE KOOPAUHAT
BEKTOpA; IIpaBHIa JCHUCTBHIA
HaJT BEKTOPaMH C
3aJaHHBIMHA

KOOpauHaTaMu; (popMYyITbI
JUUIST HAXOXKISHUSI KOOPAMHAT
CepeIUHBI OTPE3Ka, JITHHBI
BEKTOpa I10 €Tro
KOOpAMHATaM, PaCCTOSHUS
MEXITy IBYMsI TOUYKAMH,
YpaBHEHUS OKPYKHOCTH U
MPSIMOM.

Ymems: pemate
IIPOCTEUIINE

3aJ1a4d METOJI0M KOOPJIMHAT,
MPUMEHSTh YpaBHEHHUS
IIPSIMON M OKPY>KHOCTH IIPH
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pEIICHUH 3ajaY.

CooTtHomieH
He

MEXTY
CTOPOHAMU
1 yrilaM{
TPEYTrOJIbHI
Ka.

114.

CuHycC, KOCHHYC U TaHT€HC
yrina. TeopeMbl CHHYCOB U
KOCHHYCOB. Perienue
TPEyroabHUKOB. CKaISIPHOE
MPOM3BEICHUE BEKTOPOB 1
€ro MpUMEHCHHE B
F€OMETPUUYECKHX 3a/1auax.

3namob: IOHATHS CUHYCA, KO-
CHHYCA, TAaHIeHCa IS YIJIOB
ot 0° mo 180°; ocHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO; (OPMYJIBI ISt
BBIYHCJICHHUS KOOPAMHAT
TOYKHU; (OPMYJIBI
npuBeneHus Sin (90° — a),
c0s(90°-a), sin (180°-a), cos
(180° -a); : Teopemy 0
ILIOIIAAN TPEYrOJIbHUKA C
JI0Ka3aTelIbCTBOM; TEOPEMBI
CHHYCOB M KOCHHYCOB C
JI0KA3aTeJIbCTBAMH; METOIbI
M3MEPUTEIBHBIX PadOT Ha
MECTHOCTH. 3Hamb: TIOHSATHE
yTIIa MEXIY

BEKTOPaMHU, OIIpEeICIICHHE
CKaJISIPHOTO IIPOU3BEICHHS
BEKTOPOB; TEOPEMY O
CKaJISIPHOM IIPOU3BEACHUH
JIBYX BEKTOPOB B
KOOpIWHATAX C JOKa3a-
TEJILCTBOM U €€ CBOMCTBA;
CBOMCTBA CKaJISIPHOT'O IIPOU3-
BEJICHUS.

Ymemsb: npuMeHATH NOHATHS
€AVMHUYHON OKPYKHOCTH,
IIOJIyOKPY>KHOCTH;
ofpenesieHue sina, cosa, tga,
ctga st 0° < <180°
3Ha4YE€HHUE CHHYCA U
KOCHHYCa yIja; OCHOBHbIE
TPUTOHOMETPUYECKHE
TOXIECTBA IIPU PELICHUU
3aJ1a4; IPUMEHATH GOPMYJIbI
JUISL BBIYUCIIEHUS KOOPAUHAT
TOUKH. Pemars 3amaun Ha
HaxO0KJICHUE IIJI0IaaU
TPEYroJIbBHUKOB; peniaTh
TPEYTrOJIbHUKH; U3MEPATH
BBICOTY IIPEAMETA;
pPacCTOSIHUSA 0 HEJOCTYITHON
TOYKU HA MECTHOCTH.
IIpuMeHATH Npu pelIeHUH
3a/1a4 ONpeeIeHUe
CKAJIIPHOT'O IIPOU3BEICHUS
BEKTOPOB, BBIPAKEHNE
CKAJIIPHOT'O IIPOU3BEICHUS
BEKTOPOB 4epe3
KOOPJMHATHI; CBOMCTBA
CKQJIIPHOTO ITPOU3BEICHNUS
BEKTOPOB.

Jnuna
OKPY>KHOCT

124.

[IpaBunbpHbBIE
MHOI'OYTOJIbHUKH.

3nams: moHATHE
MIPABHIIEHOTO
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IInomane
Kpyra.

OKpYXKHOCTH, ONMCaHHas
OKOJIO IIPaBUJIBHOTO
MHOI'OYTOJIbHUKA u
BIIMCaHHAas B HETO.
[TocTpoenue MPaBUJIbHBIX
MHOI'OYTOJIbHUKOB.  JlnuHa
OKPYKHOCTH. [Tnomane

Kpyra.

MHOI'OYTOJbHHKA U
CBSI3aHHBIE C HUM
MOHSATHS; BBIBOJ (DOPMYJIBI
IIJIS BEIYMCJIEHUS YIia
MpaBUJIBHOIO N-
YrOJIbLHUKA; TEOPEMBI 00
OKPY)KHOCTSX: OIMCAHHOU
OKOJIO IPaBHJILHOI'O
MHOI'OYTOJIbLHHKA U
BIIMICAHHOM B NMPaBHJIbHBIN
MHOTI'OYTOJBLHHK, BEIBO
(hopMyJ1, CBA3BIBAIOIINX
paauychl BIIMCAHHON U
OIMMCAaHHOM OKPYKHOCTEH
CO CTOPOHOM IPaBUILHOIO
MHOT'OYTOJIbHHUKA.

3namu: BbIBOA (HOPMYIIBL,
BBIPAKAOIIECH UIMHY OKPYXK-
HOCTH 4epe3 ee pajuyc, u
(bopMyIIBI TSt BBIYUCIICHUS
JUIMHBI 1yTHU C 3aJJaHHOM I'pa-
JyCHOU Mepoii; HopMyIbl
IUIOLIAU Kpyra U KpyroBoro
CeKTopa

Ymems: npumMeHsaTh
OIIpeIeIICHUE IIPaBUIIbHOTO
MHOT'OYTOJIbHUKA; (OPMYJIBI
JUISl BBIYHUCIICHUS yIJIa
IIPaBWJIBHOTO N- YTOJIbHUKA,
NPUMEHSTH (POPMYITBI 1151
BBIYHCJICHUS IUIOILAIN
IIPaBUIILHOTO
MHOTI'OYI'OJIbHUKA, €70
CTOPOHBI U paguyca
BIIMCAHHOW OKPY’KHOCTH;
BoruncnsaTtes nnuny
OKPYXHOCTH, IJIUHY AyTU
OKPYXHOCTH, IPUMEHSATH
(GbOopMyJIBI IJIOIIAIN KpyTa U
KpyTrOBOI'O CEKTOpa IIpu
penieHny 3a1ay.

JIBrKeHus.

8u.

OtobOpakeHre TIITIOCKOCTH
Ha ce0s. [lonaTue nBUKeHUS.

OceBas W  LEHTpaJibHad
cumMerpuu. IlapamienbHbIin
nepenoc.  [loBopor.  Ha-

JIOKCHHUA U IBUKXCHHA.

3namu: IOHATUSA OTOOpaxe-
HUS ITOCKOCTH Ha ceOsl,
JIBIDKEHHS, OCEBOM B
LIEHTPAJIIbHOW CUMMETPHUH;
CBOMCTBA JBMKCHUI, OCEBOM
Y LEHTPAIBHON CUMMETPHH;
MOHSATHE NapaIeIbHOTO
MEPEHOCA; 10KA3aTENbCTBO
TOTO, YTO MapajuIeIbHbII
MIEPEHOC €CTh IBUKEHHUE;
MOHATHE IOBOPOTA; IIpaBUiIa
MMOCTPOEHUS T'€OMET-
pUYecKuX (GUTYp C UCTIOIb-
30BaHHUEM MOBOPOTA,
JI0Ka3aTeJIbCTBO TOT'0, YTO
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IIOBOPOT €CTh JIBUKEHHUE.
IIpuMeHATH OHATHE OCEBOM
CUMMETPHH, LIEHTPAIbHON
CUMMETPUH, OTOOpaKeHHE
IUIOCKOCTH Ha ce0s, TIOHATHE
JIBUKEHUS U HAJIOKEHUS NIPU
pELIeHUH 3aJjay; IPUMEHATh
oIpezeseHue
HapajiesIbHOro MepeHoca,
CBOICTBA MAPAIJIETBHOIO
HepeHoca, onpeaeIeHue
II0BOPOTa, CBOMCTBA
[IOBOPOTA MPU PELICHUN

3a1ad4.

7. Hauanbnsie 74. [Ipenmer  crepeomerpuw. | Hmems HpellgTaBHeHHe o
- Peowerpusecire  tena i | IPOCIPANCTRCHILIX
us3 HOBEPXHOCTH. Ymems BEIUUCIAATH OOBEMBI
crepeomMerp MuororpanHuky:  TpH3Ma, | TIOTIA/H TIOBEPXHOCTEiH
15078 Napasienenunes, TPaMHIR, | reonerpiaeckix Te

GbopMyIIBI I BBIYUCIICHUS
nx obbemoB. Tema w
MMOBEPXHOCTH BPAICHHS: IU-
TUHAp, KOHYyC, cdepa, wIap,
GbopMyIIbI  JIT  BBIYUCIICHUS
UX TUIOHIAJICH MOBEPXHOCTEH
1 00BEMOB.

8. 00 24, Becena 00 akcrnomax 3namb: aKCHOMBI, TIOJIOXKEH-
aKCHoMax T€OMETPUH HBIE B OCHOBY M3y4YCHUS
TUTAHAMETP Kypca T€OMETPHUH; OCHOBHBIE
15078 STambl Pa3BUTHS T€OMETPUU

9. Hrorosoe 10u. 3uamwb: OCHOBHEIC
MTOBTOPEHU onpezaeneHus u GopMyIbl
e. W3YYCHHBIE B Kypce

T€OMETPUH.

Ymems: npumensaTs
(bopMyITBI IPHU pEIICHUH
3a/ad4.

10. Htoro 70uq.

o PR

VYuurensckuit mopran http://www.uchportal.ru

[Mopran roToBBIX Mpe3eHTaIwit http://prezentaci.com/
Enunas xosutekius mudpoBbix 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru
3aByu-undo http://www.zavuch.info/

Mudposbie oOpazoBaTe/ibHbIE pecypchl
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http://www.uchportal.ru/
http://prezentaci.com/
http://school-collection.edu.ru/
http://www.zavuch.info/

Pazgen 7. YueOHO-MeTOAMYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE o0ecreyeHue

1.ITeyammnuie nocoodus.

» Amanacsn JI. C, bBymyszos B.®., Kaoomyes CB., Ilosuax 2.1, FOouna U.H. T'eomerpus. 7—9
KJIacCh: YUCOHUK I 0011e00pa3oBaTelbHbIX yupexkaeHuii. M.: [Ipocsemenue, 2017.

» Amanacsn JI.C., Bymy3zoe B.®.u op. Meroauueckue PeKOMEHIAMM JIJIsl IIPOBEACHHS YPOKOB
reomeTpuu B 7-9 knaccax. M.: IIpocsemienue, 2017.

* 3ue b.I, Meiinep B.M. [IunakTuyeckue MaTepHalbl IO TeoMeTpuH it 9 kiacca. M.:
[Tpoceemenue, 2011.

» CamocrosTenbHble U KOHTPOJBHBIE paboThl mo reomerpun mias 9 kiacca. A.ILEpmosa.
Mocksa MJIEKCA 2011
2.Texnuueckue cpedcmea ooyueHus:
e KowmmbroTep, MpoeKTOp, MPUHTEP.

3Yuebno-npakmuueckoe ooopyoosanue:
e KOMIIEKT 4epTEéXHBIX HHCTPYMEHTOB KJIACCHBIX: JIMHElKa, TpaHcopTup, yroasauk (30°, 60°),
yronsauk (45° 45°), mupkyis.
e [laptsl, cTymbA.

4. Hugpopmavyuonnwie pecypcot

http://www.ege.edu.ru/
http://alexlarin.narod.ru/ege.html
http://www.ipkps.bsu.edu.ru
http://ege.yandex.ru/math
http://www.intellecctntre.ru
http://www.fipi.ru/view
http://www.mathege.ru
http://zauch.info

9. http://pedsovet.org

10. http://www.mon.gov.ru/

11. http://edu.ru/

12. http://www.school.edu.ru/

13. http://school-collection.edu.ru/

ONoa~wWNE



http://www.ege.edu.ru/
http://alexlarin.narod.ru/ege.html
http://www.ipkps.bsu.edu.ru/
http://www.intellecctntre.ru/
http://www.intellecctntre.ru/
http://www.intellecctntre.ru/
http://www.intellecctntre.ru/
http://www.intellecctntre.ru/
http://www.intellecctntre.ru/
http://www.intellecctntre.ru/
http://www.fipi.ru/view
http://www.mathege.ru:8080/or/ege/Main
http://zauch.info/
http://zauch.info/
http://zauch.info/
http://zauch.info/
http://zauch.info/
http://pedsovet.org/
http://www.mon.gov.ru/
http://edu.ru/
http://www.school.edu.ru/
http://school-collection.edu.ru/

COI''TACOBAHO
IIporoko 3acenanust
METOJIMYECKOr0 COBETA
MBOY COII Ne43 r. [laxTsr
Ot 30.08.2022 romga Nel

(moxmuck pykooautenss MC)

COT'JTACOBAHO

3amectutenb qupekTopa no YBP

3ro3uHa

Kymrens " A.

M.T.
(moamucek)

30.08.2022 rona
(mara)

PACCMOTPEHO

Ha 3ace/laHuH
Ilegaroruyeckoro corera
MBOY COII Ne43 r.
IlaxTeI

(mportokon Nel ot 30.08.22

T.)

[Tonnucek pykoBoaurenst MO«ANIropuTM»yuuTeneil MaTeMaTuKu
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