MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTepcTBO 00pPa30BaHUS U HAYKH Y AMYypPTCcKoii PecnyOsmku

YupasJienne o0pa3zoBanusi AAMUHMCTPauu ropoaa Maxescka

MBOY "COHLI Ne72"

PACCMOTPEHO COI'TACOBAHO YTBEPX/IEHO
[IIMO TOYHBIX HAYK Ilegarornueckum Hupexrtop MBOY "COIII
COBETOM No 72"
Hesrosoposa W.JT MBOY "COII Ne 72" Cnobonnu A K.
Ipotoxon Ne 1 oT «29% " TIporokon Nel5 ot «30» [Ipuka3z Ne217 ot «01»
P S aBrycra 2023 . centsiOps 2023 1.

aBrycra 2023 r.
MBQY uipoeor
"COLLl FE8 o
No 72" &R0
PABOYASA ITPOI'PAMMA
(ID 3003677)

yueOHoro kypca «I'eomerpusi. Yriay0/1eHHbIH YPOBEHb)

1u1st oOyyaromuxcst 11 kiaccos

r.Uxesck 2023



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHKE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax KaK o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKHM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TMPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMii, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
11  xmacce  sBustorcsa:  «lIpsiMple W MJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpeeEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHEeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs B 11 kmacce — 102 yaca (3 yaca B HEJE0).



COAEPXKXAHUE OBYUEHUA

11 KJIACC

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOpP, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIC, COHANPABICHHBIE U IMPOTHUBOIOJIOKHO
HaIpaBJeHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. J[eMCTBUS ¢ BEKTOPAMHU: CIOKEHUE
U BBIYMTaHHE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa clokeHHs] BEeKTOpoB. CBOICTBA YMHOKEHUS BEKTOpA Ha YHUCIIO.
[TonsiTue KoOMILTaHapHBIE BEKTOPHL. [IpH3HAK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenumnena. TeopemMa O pas3loKEHUHM BEKTOpa MO TpEM
HEKOMIUIaHApHBIM ~ BekTOopaM. [IpsiMmoyrosibHas  cucTeMa  KOOpJIMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMHU TOYEK. YTON Mexay Bekropamu. CKalsgpHOe MpOU3BEICHUE
BEKTOPOB.

Tena Bpamenust

[TonsiTust: MIMHApPUYECKAss [OBEPXHOCTb, KOHUYECKAas [OBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTeld. Tema BpaleHUs:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmomoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpalieHusi Ha TiockocTh. Pa3BépTka mumuHapa U koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHOBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMUIbl U KoHyca. O0BEM I1apa U MIapoBOTO
CErMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHIpP, ONHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanme mapa u chepsl miockocTeio. [loHSATHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpaIeHusl.

[Tnomanp MoOBEpXHOCTH LMJIMHIpA, KOHYycCa, MJIOWaAb cepbl U €€ yacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH MMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IUIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHHit MHOTOIPaHHUKOB U T€J BPALLEHUS: CEUCHUSI [IMITMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHUIO W TIPOXO/ISIINE Yepe3 BEPIINHY), CEUSHUS 1Iapa, METOAbI TOCTPOCHHS
CEUEHHUH: METOJ CIIEJIOB, METOJ] BHYTPEHHETO MPOCKTHUPOBAHMsI, METO MIEpEeHOca
CEKYILIEH TNTIOCKOCTH.



BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Onepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMoyronpHas
cucTteMa KoopauHat B mpocTpaHcTBe. KoopanHaTel BekTopa. Pa3noxkeHne BeKTopa
no ©Oasucy. KoopauHATHO-BEKTOPHBIH METOA MpU PEHIEHUH T'C€OMETPUYECKUX
3aj1a4.

J{BU2KeHUS B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. J[BW>kKeHUsS W paBEHCTBO (Quryp.
OO6mme cBoiicTBa JBW)XKEHUH. BuIbl JBWKEHUN: TapauIebHBIM IEPEHOC,
LIEHTpaJbHasl CUMMETpPHS, 3€pKaJibHAs CUMMETPHS, MOBOPOT BOKPYT IIPSMOIL.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI.

JINMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHHE:

Cc(OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0ImiecTBa,  NpPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO MOBEIAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHOKEHUN HAYKM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K



CBOEMY 3/IOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, PETyisipHas (GU3NYecKasi aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEILHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpYyJly, OCO3HaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHU4ecKoMy  O00pa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhbl, TOHMMAaHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOMN
Cpebl, 0CO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX POoOIeM, OpPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpY’Karolel cpenibl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITarloB €€
pa3BUTHUS W 3HAYUMOCTU JUJIS Pa3BUTUA I[MBWIW3ALMW, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U TPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W MPOTUBOPEYUN;



JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpATh HauboJee MOAXOIAIUMA C  y4€ToM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH THUIMOTE3Yy, apryMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

IIPOBOJUTE CaMOCTOSITENIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 0ObEKTaMU, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOILIECCA, A TAKKE BbBIABUIATH
MPEANOJI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pELIEHUS 33/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpPMAIUIO Ppa3IUYHBIX BUAOB M
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS

OO0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, NaBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHPOBATH IOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK



pELICHUs], COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOM (opme
(OopMyJIIPOBATH PA3HOIIACHS, CBOM BO3PAKCHMS,

IPEJCTaBISATh PE3YyIbTaThl PEIICHUS 3a/layM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHUS

Camoopranusanus:

COCTABJISATH ILJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHONM  peQJeKCHMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTara pPEIICHHs
MaTeMaTU4YEeCKOH 3a]1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIHU U YCIOBUAM, OOBSICHITH IPUUNHBI
JOCTHKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaIbHOU
pa®oThl TpU peleHUH YYeOHBIX 3a4ady, MNpPUHUMATh LEJdb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMi0 COBMECTHOM paboThl, pacHpenensiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy 11 kinacca oGyyaronuiicss HayquTcs:
e CBOOOJHO OMNEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOLUIUMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;



BBIIIOJIHATH JIEWCTBHS HAJl BEKTOPAMH;

CBOOOJIHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYUYECHHSI TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB MU TEN BpAIICHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpazoBaHusl Moao0us;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI IOCTPOEHUS] CEYEHHM: METOJ CJIEN0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHATh TeoMeTpuueckre (akThbl Ui PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALNU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyallMd Ha SI3bIKE T€OMETPHUH, UCCIEIOBATh IMOCTPOCHHBIE
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoaudecTBo 4acoB
Ne HaumeHnoBaHMe pa3ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
N/m | TeM mpOrpamMmbl Beero Kontpoabubie IIpakTunueckue pecypeb
padoThI padoThI
IToBTOpenue Temsl «BeKTOpHI https://ege.fipi.ru/bank/index
1 Ha IUIOCKOCTH https://www.mathm.ru
Bexkrops! B npocTpaHcTBe https://resh.edu.ru/office/user/profile/
2 16 2 https://www.yaklass.ru/ https://ege.sdamgia.ru
https://moodle.kstu.ru/
3 AHaMTHYECKasi TeOMETPHS 11 1 https://zaochnik-com
ToBTopenHe, 06oBmeHH e 1 https://resh.edu.ru/office/user/profile
4 P ’ N 15 1 2 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
cUucreMaTni3anda 3HaHUN ttps://kozicheva.ru
.. https://resh.edu.ru/office/user/profile/
5 O6ném MHOTOrpaHHMKa 17 1 https://www.yaklass.ru/ https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 Tena BpaieHus 24 1 1 https://infourok.ru
https://ege.sdamgia.ru
7 [Inomany noBEpXHOCTH U 9 5 https://resh.edu.ru/office/user/profile/
00BEMBI KPYTIIBIX TEJ https://www.yaklass.ru/ https://ege.sdamgia.ru
https://interneturok.ru
8 Hpixerus 6 1 https://urok.1sept.ru
OBIIEE KOJIMYECTBO HACOB 102 8 4

[10 [TPOT'PAMME



https://ege.fipi.ru/bank/index
https://www.mathm.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://moodle.kstu.ru/
https://zaochnik-com/
https://resh.edu.ru/office/user/profile
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://kozicheva.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://infourok.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://interneturok.ru/
https://urok.1sept.ru/articles/413741?ysclid=loq5ealn7h293496996

HOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KoJsnyecTBo 4yacos
Ne Tema vooKa K n HMara DJIeKTpOHHbIe NN (ppoBbIE
n/n yp Bcero OHTPOILHBIE paKTHiecKue H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IToBTOpEHME TEMBI https://www.mathm.ru
1 "KoopauHaTsl BEKTOpa Ha 1 04.09.2023  https://egeresheniye.ru
MJIOCKOCTH '
[ToBTOpenue Temol " J{nnna https://www.mathm.ru
2 i 1 06.09.2023  https://egeresheniye.ru
BEKTOpa
IToBTOpEHME TEMBI https://www.mathm.ru
3 "CraJsipHOE MMPOU3BEIACHHE 1 06.09.2023  https://egeresheniye.ru
BEKTOPOB"
IToBTOpEHME TEMBI https://www.mathm.ru
4 "Boluncnenue yria Mexmay 1 08.09.2023  https://egeresheniye.ru
BEKTOpPaMH Ha TIOCKOCTH"
I https://100ballnik.com
5 PAMOYTOIbHAA CHCTEMA 1 13.09.2023  https://egeprof.ru
KOOPJMHAT B IPOCTPAHCTBE
Ilonstue KOOpJAWHAT BEKTOpa B https://resh_edu_ru
6 HPOCTPAHCTRE 1 13.09.2023
Koopnunats! BekTOpa B https://www.yaklass.ru
7 MPOCTpaHCTRE 1 15.09.2023
CBs13b MEXTy KOOpJIUHATAMU
8 BCKTOPOB M KOOpAMHATAMU 1 20.09.2023 = https://ege.sdamgia.ru
TOYEK
https://resh.edu.ru
9 KoopuHaThl cepetiHbl OTpe3Ka 1 20.09.2023
10 JlnvHa oTpeska 1o ero 1 29092023 https://www.yaklass.ru

KoopauHaram. PaccrosiHue



https://www.mathm.ru/zad/ege/zad2eget.html?ysclid=loq5jcac5t676759156
https://egeresheniye.ru/
https://www.mathm.ru/zad/ege/zad2eget.html?ysclid=loq5jcac5t676759156
https://egeresheniye.ru/
https://www.mathm.ru/zad/ege/zad2eget.html?ysclid=loq5jcac5t676759156
https://egeresheniye.ru/
https://www.mathm.ru/zad/ege/zad2eget.html?ysclid=loq5jcac5t676759156
https://egeresheniye.ru/
https://100ballnik.com/
https://egeprof.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MEXKY ABYMsI TOUKaMU

O00011IEHIE TT0 TEME

https://ege.sdamgia.ru

11 «IIpsamoyronpHas cucrema 27.09.2023
KOOpJUHAT B IPOCTPAHCTBE)
KonTpoabnas padora Nel https:/fipi.ru/ege/otkrytyy-bank-
12 «IIpsimoyroJibHasi cucremMa 27.09.2023  zadaniy-ege
KOOPAMHAT B MPOCTPAHCTBE»
https://fipi.ru/ege/otkrytyy-bank-
13 29.09.2023  zadaniy-ege
AHanu3 KOHTPOJILHOM paboThI
VYo MEXy BEKTOpaMH https://dzen.ru
14 .CkajsipHOE IPOU3BEICHUE 04.10.2023  https://thenewschool.ru
BEKTOPOB
CkansipHoe pou3BeICHNE https://dzen.ru
15 BEKTOPOB. Y paBHEHUE 04.10.2023  https://thenewschool.ru
TJIOCKOCTH.
CkansipHO€ IpOU3BeEIEHNE https://dzen.ru
16 BEKTOPOB. Y paBHEHUE 06.10.2023  https://thenewschool.ru
MJIOCKOCTH.
https://dzen.ru
17 Borunciienne yrios mesxay 11.10.2023  https://thenewschool.ru
IMPAMBIMHA U IINIOCKOCTAMHA
https://dzen.ru
18 IoBTopeHue BOMPOCOB TEOPHH 11.10.2023  https://thenewschool.ru
U pelieHue 3a1a4y
19 JBrokeHnst 13.10.2023  https://urok.1sept.ru
Konrposabnas padoraNe2. https://fipi.ru/ege/otkrytyy-bank-
20 «CransipHoe npousBeeHue 18.10.2023  zadaniy-ege
BEKTOPOB»
21 VYpaBHEHHE MIIIOCKOCTH, 18.10.2023 https://www.youtube.com

HOPMaJlb, YpaBHCHUE

https://moodle.kstu.ru/



https://ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://dzen.ru/
https://thenewschool.ru/
https://dzen.ru/
https://thenewschool.ru/
https://dzen.ru/
https://thenewschool.ru/
https://dzen.ru/
https://thenewschool.ru/
https://dzen.ru/
https://thenewschool.ru/
https://urok.1sept.ru/articles/413741?ysclid=loq5ealn7h293496996
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.youtube.com/
https://moodle.kstu.ru/

IINIOCKOCTH B OTPE3KaX

ypaBHeHI/IC IIJIOCKOCTH,

https://www.youtube.com

22 HOpMaJlb, ypaBHEHUE 20.10.2023  https://moodle.kstu.ru/
IIJIOCKOCTH B OTPE3Kax

23 BekropHoe npousBeneHue 25.10.2023 hitps://zaochnik-com

24 HI/IHGE/IHLIG HEpPaBEHCTBA, 95.10.2023 https://nizrp.narod.ru
JUHEIHOE IPOrpaMMUpPOBaHUE

o5 .HI/IHGE/IHBIS HEPABEHCTBA, 97102023 https://nizrp.narod.ru
JUHEIHOE IpOrpaMMUpPOBaHUE
ApanuTnyecKkue METONEI _

26 pacuéra yria Mexay IpsMbIMU 08.11.2023 https://mathus.ru
B MHOT'OTpaHHUKAaX
Apanutnyeckue METOIBI

97 pacyé€ra yria Mexay 08.11.2023 https://mathus.ru
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX
dopMyna pacCcTOSSHUS OT _

28 TOYKH JI0 IUNIOCKOCTH B 10.11.2023 https://resh.edu.ru
KOOPJIHMHATAX

29 HaxoxeHue pacCTosIHUHN OT 15.11.2023 https://zaochnik-com.com
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxnenue paccrostHuii oT . .

30 TOYKH JI0 IUIOCKOCTH B 15.11.2923 hitps://zaochnik-com.com
MPaBUILHON MUpPAMHJIE
KonTtpoabsnas paboraNe3 https://fipi.ru/ege/otkrytyy-bank-

31 " AHAJIMTHYECKAsI 17.11.2023  zadaniy-ege
reomerpus"

32 CeueHnst MHOTOIpaHHUKOB: 99 11.2023 https://resh.edu.ru
CTaH/IapTHbIE MHOTOTPAHHUKH

33 CeueHnss MHOTOTPaHHUKOB: 99 11.2023 https://resh.edu.ru/office/user/profile

METOJ CIICA0B



https://www.youtube.com/
https://moodle.kstu.ru/
https://zaochnik-com/
https://nizrp.narod.ru/
https://nizrp.narod.ru/
https://mathus.ru/
https://mathus.ru/
https://resh.edu.ru/
https://zaochnik-com.com/
https://zaochnik-com.com/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/
https://resh.edu.ru/office/user/profile

34

35

36

37

38

39

CedeHuss MHOTOIPaHHUKOB:
CTaH[[apTHBIG IIJIOCKOCTH,
MEepEeCEeUCHUS MPSAMBIX U
MIOCKOCTEH

[TapamiensHbie IpsIMBIE U
IUIOCKOCTH: MapaJulebHbIe
CCUCHUA

[TapamiensHble IpsiMBbIE U
IJIOCKOCTH: pacyeT
OTHOILUEHUH

[TapamienpHbie IpsIMBbIE U
IUIOCKOCTH: YIJIbl MEXY
CKpCHIUBAOIIHUMHUCSA ITPAMBIMU

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE
apsl MEPIEHIUKYISIPHBIX
IIJIOCKOCTEN U MPAMBIX,
CUMMETPUU MHOTOI'PAHHHUKOB

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHINKYIIsIpax

24.11.2023

29.11.2023

29.11.2023

01.12.2023

06.12.2023

06.12.2023

https://resh.edu.ru

https://kozicheva.ru

https://kozicheva.ru

https://kozicheva.ru

https://kozicheva.ru

https://100ballnik

40

[leprienAuKynApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH
B MHOT'OI'paHHHMKax

08.12.2023

https://ege-study.ru

41

42

[ToBTOpenue: miomaan
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TIIOIIAICH, COOOpaKeHHs
nmoxoous

[ToBTOpEHME: TomAaAN
MHOTOYTOJbHUKOB, ()OPMYJIBI
JUTSI TUTOIIA/IeH, COOOpakeHUs
rmoxoous

13.12.2023

13.12.2023

https://eqge-study.ru

https://eqge-study.ru

43

IToBTOpeHue: wiomanu

15.12.2023

https://ege-study.ru



https://resh.edu.ru/
https://kozicheva.ru/
https://kozicheva.ru/
https://kozicheva.ru/
https://kozicheva.ru/
https://100ballnik/
https://ege-study.ru/
https://ege-study.ru/
https://ege-study.ru/
https://ege-study.ru/

MHOTOYTOJILHUKOB, (hOPMYITbI
JUTS TITOIIA/ICH, COOOpaXKeHHUS
noxoous

44

45

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

IImomanm ceueHnit
MHOT'OTPaHHUKOB: TIIOIIA TN
MMOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

20.12.2023

20.12.2023

https://ege-study.ru

https://ege-study.ru

46

47

48

KounrpoJsbHas padoraNed
"IloBTOpEHME:
MHOTOTPAHHUKH, CeYEeHUsI
MHOTOrPAHHUKOB"

O05éM Tema. O0beM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOCHUHU Ky0a, O
KBaJparype Kyoa; o
TPHUCEKIUH yTiia

22.12.2023

27.12.2023

27.12.2023

https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

https://nsportal.ru

https://nsportal.ru

49

50

CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C 00HLEMOM
MPSIMOYTOJIBHOTO
napajuiesienune/ia

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMa MPSAMOYTOJILHOTO
napajuleJenunea

29.12.2023

10.01.2024

https://nsportal.ru

https://nsportal.ru

o1

O0BEM npsAMOit TPU3MBI

10.01.2024

https://egeguru.com
https://shkolkovo.net

52

CrepeomeTpuyecKue 3a1auu,

12.01.2024

https://egequru.com



https://ege-study.ru/
https://ege-study.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://nsportal.ru/
https://nsportal.ru/
https://nsportal.ru/
https://nsportal.ru/
https://egeguru.com/
https://shkolkovo.net/
https://egeguru.com/

CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB MPSIMON TTPU3MBI

[Ipuxnagueie 3a1auu,

https://shkolkovo.net

https://egequru.com

53 CBSI3aHHBIE C 00BEMOM MPSAMOU 17.01.2024  https://shkolkovo.net
MIPU3MBI
Beruncnenue 00bEMOB TeI ©
MTOMOMUIBIO ONPEeAeNIEHHOTO https:/egeguru.com

o4 N . 17.01.2024  https://shkolkovo.net
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI
Brruucnenue o0bEMOB eI € https://resh.edu.ru

55 MTOMOIIIBIO OTIPEIETIEHHOTO 19.01.2024  https://math-ege.sdamgia.ru
unTerpana. O6bEM MUpaMu/Ibl
dopmyna 00bEMa MUPaMUIBL. https://resh.edu.ru

56 OTtHomeHne 00EMOB 24.01.2024 = https://math-ege.sdamgia.ru
MUPaMH]I C OOIIHUM YTIIOM
®opmyrna 00bEMa MUpaMUIbL. https://resh.edu.ru

57 OTtHoteHNe 00HEMOB 24.01.2024 = https://math-ege.sdamgia.ru
MUpaMHJI C OOIIKUM YTIIOM
CrepeomeTpHuuecKue 3a1auH,

58 CBSI3aHHBIE ¢ 00BEMaMU 26.01.2024 = https://nsportal.ru
HAaKJIOHHOHN IPU3MBbI
CrepeoMeTpuueckre 3a1auu, https://resh.edu.ru

59 CBSI3aHHBIE ¢ 00BEMaMU 31.01.2024  https://math-ege.sdamgia.ru
TTAPAMHTBI
[TpuknagHelie 3a1a4u MO TEME

60 "O0BEMBI TeN", CBSI3aHHBIC C 31.01.2024  https://nsportal.ru
00BEMOM HAKJIOHHOW MPU3MBI
[IpukiiagHele 3aga4u 1o TEME

61 "O0BEMBI TeN'", CBSI3aHHBIC C 02.02.2024  https://nsportal.ru
00BEMOM MTUPAMHU/IBI

62 [Tpumenenne 00BHEMOB. 07.02.2024 https://resh.edu.ru/office/user/profile/

Brranciaenue pPacCTosAHUA 10

https://ege.sdamgia.ru



https://shkolkovo.net/
https://egeguru.com/
https://shkolkovo.net/
https://egeguru.com/
https://shkolkovo.net/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://nsportal.ru/
https://nsportal.ru/
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/

IIJIOCKOCTH

63

64

KonTtpoubnas pabéoraNeS

"O0béM MHOTOrpaHHuKa'"

Huwmmaapuyeckas
MMOBEPXHOCTb, 00pa3yroIne
LWIAHAPUYECKON
MOBEPXHOCTU

07.02.2024

09.02.2024

https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

https://resh.edu.ru/office/user/profile/

65

Hunuuap. Ipsamoii kpyroBoi
uwmnaap. [nomans
MTOBEPXHOCTH IIMJIMH/PA

14.02.2024

https://ege.sdamgia.ru

66

Konnveckas moBepXxHOCTb,
o0pa3yroIre KOHUIeCKOn
noBepxHoctu. Konyc

14.02.2024

https://infourok.ru

67

Ceuenne KOHYCa IJIOCKOCTBIO,

MapaieIbHOMN MIIOCKOCTH
OCHOBaHUs

16.02.2024

https://infourok.ru

68

69

70

71

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

IImomanes OOKOBOI
MOBEPXHOCTHU U TOJTHON
MMOBEPXHOCTH KOHYCa

ITomane OOKOBOI
MMOBEPXHOCTHU U TIOJTHON
MMOBEPXHOCTH KOHYCa

CrepeoMmeTpriecKkue 3a1a4u
Ha JI0Ka3aTelbCTBO U
BBIYUCIICHUEC, ITIOCTPOCHUEM
CEUYEeHMH IIWINH/IPA, KOHYCa

21.02.2024

21.02.2024

28.02.2024

28.02.2024

https://infourok.ru

https://resh.edu.ru

https://ege.sdamgia.ru

https://infourok.ru

72

CrepeomeTrpuueckue 3a1a4u
Ha JI0OKa3aTeIbCTBO
BBIYHCIICHHE, TOCTPOCHUEM

01.03.2024

https://mathb-ege.sdamgia.ru



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://resh.edu.ru/office/user/profile/
https://ege.sdamgia.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/
https://mathb-ege.sdamgia.ru/

CEUYCHHH IWIMHIPA, KOHYyCa

73

74

[Ipuxnagneie 3a1ayu,
CBSI3aHHBIE C [IUIUHIPOM
[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

06.03.2024

06.03.2024

https://cpmrd.ru

https://cpmrd.ru

75

Cdepa u map

13.03.2024

https://egemaximum.ru

76

77

78

Ilepeceuenue ceps! 1 1mapa ¢
IJI0CKOCThI0. Kacanue mapa u

cepsr iockocThr0. Bua n
n300pakeHue mapa

Ilepeceuenue ceps! 1 1apa ¢
II0CKOCThI0. Kacanue mapa u

cdepsl TIOCKOCTHIO. Bui u
n300pakeHue mapa
VYpasuenue chepsl. [Lnomans
cdepsl U e€ yactei

13.03.2024

15.03.2024

27.03.2024

https://egemaximum.ru

https://egemaximum.ru

https://mathlesson.ru

79

Cummerpus chepsl 1 mapa

27.03.2024

https://mathlesson.ru

80

81

82

CrepeoMeTpuueckue 3a1aun
Ha JIOKa3aTeJIbCTBO
BBIUHCIICHHE, CBA3aHHBIE CO
cdepoil u mapom,
MMOCTPOCHHUEM UX CEUCHHIA
TUTOCKOCTBIO

CrepeoMeTpuuecKkue 3a1aun
Ha JIOKa3aTeIbCTBO
BBIUHCIICHHE, CBA3aHHBIE CO
cdepoii u mapom,
MMOCTPOCHUEM UX CEUCHHIA
TUTOCKOCTBIO

[Tpuxnagueie 3amayu,
CBsI3aHHBIE CO cepoit 1
apom

29.03.2024

03.04.2024

03.04.2024

https://mathlesson.ru

https://mathlesson.ru

https://egemaximum.ru



https://cpmrd.ru/
https://cpmrd.ru/
https://egemaximum.ru/
https://egemaximum.ru/
https://egemaximum.ru/
https://mathlesson.ru/
https://mathlesson.ru/
https://mathlesson.ru/
https://mathlesson.ru/
https://egemaximum.ru/

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B

83 05.04.2024  https://yagubov.ru
OKPYKHOCTH, CTaHJJapTHBIE
moo0ust
84 PasmiinbIe KoMOMHAIM Te 10.04.2024  https://yagubov.ru
BpallleHHs 1 MHOTOTPAaHHUKOB
85 3anau no Teme "Tena u 10.04.2024  https://infourok.ru
IIOBCPXHOCTHU BPALICHHUA
86 3anasm o Teme "Tena H,, 12.04.2024  https://infourok.ru
MMOBEPXHOCTHU BpallleHUs
KourpoJabsHnas padora https://fipi.ru/ege/otkrytyy-bank-
87 Ne6" Tes1a 1 MIOBEPXHOCTH 17.04.2024  zadaniy-ege
Bpamenus'
O0béM mumuHIpa. Teopema 00 _ .
88 0OBEME MPAMOTO IIHIHHIPA 17.04.2024  https://deploy.studylib.ru
Boruncnenue o0bEMOB Tel ¢
89 MMOMOIIBIO OMIPEACIEHHOTO 19.04.2024 = https://exams24.ru
unterpana. O6bEéM KoHyca
IImomaay OOKOBOM U IOJTHOH _
90 ITOBEPXHOCTH KOHYCA 24.04.2024 = https://exams24.ru
CrepeomeTpHuuecKue 3a1auH,
91 CBSI3aHHBIC C BEIYMCIICHHUEM 24.04.2024  https://exams24.ru
00BEMOB IUITUHIPA, KOHYCA
[IpukanHble 3a1a4u MO TEME
92 "OOBEMBI U TUTOIIA TN 26.04.2024  https://exams24.ru
MTOBEPXHOCTEN Ten"
OO6bEM 11apa u apoBoro
cektopa. Teopema 006 00BEME
93 mapa. [Tmomans chepsr. 03.05.2024  https://znanio.ru/media

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIC C BEIYMCIICHUEM



https://yagubov.ru/
https://yagubov.ru/
https://infourok.ru/
https://infourok.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://deploy.studylib.ru/
https://exams24.ru/
https://exams24.ru/
https://exams24.ru/
https://exams24.ru/
https://znanio.ru/media

04

95

00BEMOB 11apa, 11apoBOro
CerMeHTa U IIapOBOT'0 CEKTOpa

[IpukiaaHbIC 3a/1a49H 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM IT1apa ¥ IUIOMIABI0
cdepbl. COOTHOLIECHUS MEKITY
IUIOIIA/ISIMH TTOBEPXHOCTEH U
00bEMaMU ITOIO0HBIX TEJT

[TonoOuebIe Tena B
npocrtpancTBe. Mi3mMeHenue
o0BEMa rmpu o 100U u.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIYUCIICHHUEM
00BEMOB TeN U MUIOIIALH
IOBEPXHOCTEN

08.05.2024

08.05.2024

https://multiurok.ru

https://multiurok.ru

96

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBUKCHUU

10.05.2024

https://znanio.ru/media

97

98

99

100

Bunsl nBmkeHuit:
NapajuIeIbHbIN IEPEHOC,
LEHTpAJIbHAsl CUMMETpPHS,
3epKabHasi CAMMETPHS,
ITOBOPOT BOKPYT IPSIMOI

[IpeobpazoBanwms momoowms.
[Ipsimas u chepa Ditnepa

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKCHUS

HNrorosas KOHTPOJIbLHAA
padora

15.05.2024

15.05.2024

17.05.2024

22.05.2024

https://ypox.pd/librar

http://momlg.ucoz.net/publ

http://momlg.ucoz.net/publ

https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege



https://multiurok.ru/
https://multiurok.ru/
https://znanio.ru/media
https://урок.рф/librar
http://momlg.ucoz.net/publ
http://momlg.ucoz.net/publ
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Hroromsasa KOHTPOJIbHas1

https://fipi.ru/ege/otkrytyy-bank-

101 paGora 1 22.05.2024  zadaniy-ege
102 [ToBTOpeHME, 0606II.ICHI:IG, 1 24.05.2024
cUcTEMaTU3aIUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

. 'eomerpus, 10—11: Yueb. nns obmeodpaszonar. yupexaeHuit/ JI.C. AtanacsH, B.®.
Bbyry3os, C.b. Kanomues u np. — M.: [IpocBeuienue

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.

2.

8.

9.

10.
11.

Hacronbnas kaura yuurena matematuku. M.: OOO «M3patensctBo ACT»: OO0
«M3naTenbCTBO ACTpPEIbY.

COopHUK HOPMATHBHBIX JOKYMEHTOB. Marematuka. DeaepaabHbIii KOMIIOHEHT
rocyaapcTBeHHOTo cranaapra. denepanbueiii 6a3ucHblii mian. CocraButenu: 2. /1.
Huenpos, A.I'. Apkaases, - M,: [Ipoda.

Coopuuk "l[Iporpammsl 11t 00111€00pa30BaTEIBHBIX KO, TMMHA3UH, JIUIIEEB:
Matemaruka. 5-11 kin.”/ Coct. I'M.Ky3nenosa, H.I'. Munmiok. — 3-¢ u3., CTEpEOTHIL.-
M. Jlpoda.

MeTtoauyeckue pekoMeHAaluu K yueOHrnkam matematuku aist 10-11 kinaccos, xypHan
«MareMaTtuka B IIKOJIE».

I'eometpus, 7 —9: Yueb. nns obmeodpasosar. yupexaenuid/ JI.C. Aranacsu, B.®.
Bbyry3os, C.b. Kanomues u np. — M.: [Ipocseuienue, 2018.

7. B.I'. 3uB. JIupaktuueckue Matepuaisl 1o reomerpuu s 11 kinacca. — M.
[Ipocsenienue.

8. FO.A. I'mazkos, .. FOnuna, B.®. byry3oB. Pabouas terpanpb no reomerpuu amus 11
kiacca. — M.: [IpocBenienue.

9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reometpuu 11t 7 — 11 kmaccos.
— M.: IIpocBemieHue.

10. C.M. CaaksH, B.®. byry3os. U3y4yenue reomerpun B 10 — 11 xnaccax:
MeTtoauueckue pekomeHaanuu K yueOHuky. Kaura nns yunrens. — M.: [Ipocsenienue.
11. A.Il. Kucenes. DnemenrapHas reomerpus. — M.: [IpocBemenue.

12. Tloypounsle pa3zpabotku no reomerpuu 11 kinace (muddepeHnnpoBaHHbIi TOX0T) —
000 «BAKO».

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

e http://www.mccme.ru,

http://window.edu.ru,

http://www.edu.ru,

http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
* http://www.marh.ru, http://www.bymath.net,

* http://matematiku.ru,

* http://school.msu.ru,

 http://festival.1september.ru,

» https://learningapps.org/4470596,

* https://www.yaklass.ru

* https://ege.sdamgia.ru

*  Hudoypok, xonumika ypokos, POIII,
https://www.youtube.com/channel/UC8rgpanENyNQaY KJ-tK2jCA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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