MWHHCTEPCTBO [TPOCBEHIEHTS POCCHICKON ®EJEPATIAN
MHUHHCTEPCTBO HPKYTCKOM OBJACTH
Vupasienne o0pa3zoBanug AJMHUHACTPALHH

[llenex0BCKOT0 MYHHIMOAJBLHOIO paiona

MKOY IIP "COMI Ne 1"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Pykopommrens HIMO 3aMecTHTED nupektopa o Jupexrop MKOYV IIIP
yuureneit MaTeMaTUKH HMP -

Sﬁf? /Bopoeux E.B./ mﬂ— /bemiko A.B./
IIpoToron Nel

TIporokon Ne 1
ot «28» aprycra 20231 oT «29» arrycra 2023 1

_ . PABOYASI TIPOTPAMMA
- (ID3227487)

LIy
LT T

yaeonoro npeaviera «l'eoMeTpus. bazoBoiii ypoBeHb»

st obyaarormxes 10-11 knaccos

r. Hlenexon, 2023



INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO0 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOLIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U NPEIMETHBIX PE3YJIbTaTOB
00y4eHHsl T€OMETPUM B HAIPABJIEHUHU JIMYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, GOpMUPOBaHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOILIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpakeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIMXCs, a TakXKe KadyecTB
MBIIUIEHHSI, HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX IPEIMETOB HA YpPOBHE CpPEIHEro OOILero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HampaBJIe€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKHUX YTBEPXKJIEHUHM B XOJ€ pELICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ady eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAaThCA B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpHEeHTalusl yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIHMaJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAloIEero Mupa,
yCIIOBUE  YCIENIHOIO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAMHSIET pa3Hble BUAbI yUEOHOH U TPYI0BOI
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyecTB, IO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIIJIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MPaKTHYECKON
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMmeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUSI CUCTEMAaTHUYECKUX I'€OMETPHUECKUX 3HAHUM U
NelcTBUH, crienu(pUUHBIX T€OMETPUU, BO3MOXKHOCTH YCIIEITHOTO IIPOIOJKEHNs 00pa30BaHus 110
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpazoM, oOydarornuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €ci B JalbHEHUIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU ammapaT sl pelleHus NPaKTHKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTIMYHATETBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUS, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlIeHNUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



M0 COACP)KATEIbHBIM JIMHUSM, HO M IO ToJaM OOYyYeHHUs Ha ypPOBHE CPETHEro OOIIEeTo
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO U TOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun otBoAUTCS 2 yaca B Hepento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeIuMBamoIuecs npsaMble. IlapamienbHOCTh NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTh  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiimue npocTpancTBEHHbIE (PUIYPHI HA IIJIOCKOCTU: TETPa’p,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, HPOEKIMs (UIrypbl Ha IJIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/bl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAas TPEyroibHasl MUpaMuia U MpaBMIIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus OpuU3MBl U
APaMUJBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuieienuneaax, NpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MpaBWIbHON NMHUpaMuAbl, TeOpeMa O IUlom@aau yceu€éHHo mnupamunbl. [loHsTHE 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckass MOBEPXHOCTh, OO0pa3ylolUe UWIMHAPUYECKOW TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IJIOAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
mapa v riomajb chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEHCTBUM C BEKTOPAMHU.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunarsl Bektopa. Ilpocreiimiue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ HpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMHU U Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKONM MaTeMaTHYECKOW HIKOJIBI, K HCIOJIb30BAHHUIO ITHUX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHNUS, CBA3AHHOIO C NPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUuH, pacCykJIeHUH; BOCIPUUMYUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEKUM 3aHATHI M OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LEHHOCTU TPYIOJIO0US; UHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  IpoOJieM; OpHEHTauued Ha  NpUMEHEHHUE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI JJIs1 OKPYKAIOLEH CPEIbl.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ybTaThl OCBOCHHUS IPOrpaMMbl yueOHOro npeamMera «MaremaTHuka»
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Yuueepcanvnvie nosnasamenvnsle oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISITH M XapaKTePU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIpPHHHMMATbH, (OPMYJIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHbIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUN;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpPAUBATh apPryMEHTAIMIO, TPUBOAWTH TIPUMEPH H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIENOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIA DKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENBHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOIIOJICHNS, UCCIICOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOTYYECHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



® [IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOLECCA, & TAKXKE BBIABUIATH MTPEAIIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTH MH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOMPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTYpUpPOBaTh HWH(POPMAIUIO, MPEACTaBIATH €€ B pa3lIuyHbX (opmMmax,
WTIOCTPUPOBATH TpaduuecKy;

e OIICHWBaTh HAAEKHOCTH HMHPOPMALUM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUANBHBIX HABLIKOE 00YYATOUUXCA.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKIIEHUS B COOTBETCTBUHU C YCIOBUSMHU M LEISIMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
MOJIYYEHHBIA pe3yibTarT;

® B XoJe OOCYXKICHHS 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYXK/1aeMOil TeMbI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIECHUs;
COMOCTABJISATh CBOU CYKICHHS C CYXACHHUAMH JpPYIMX YYacTHHUKOB JHAaJIora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HOTIacHsi, CBOM BO3PAKEHUS;

® [IpPEeACTaBIATH PE3yJbTaThl PELICHUS 3aJaud, IKCIIEPUMEHTa, UCCIEIOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMaTh U HCIOJIb30BaTh MPEUMYyIIECTBAa KOMAaHAHON W HHIWBUIYaJbHOM pabOThI
OpU pelleHnH Y4eOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JESTENbHOCTH,
IUIAHUPOBaTh OpPTaHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapUBATHCS, OOCYXKJaTh IPOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JIOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
HPOAYKT 110 KPUTEPUAM, C(HOPMYTHUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

® COCTaBIIAThH IUIAH, QITOPUTM pEIICHUs 33Ja4yH, BHIOUpATh CHOCOO pelieHus ¢ y4EToM
UMEIOUINXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENbHON pe(IEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHITHAMU: TOUKA, MPAMAsi, INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IMPU PELICHUU I€OMETPUUYECKUX
3azay.

OnepupoBaTh MOHATUSMH: MAPAJUICTIBHOCTG M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHSTUSAMHU: JBYIPAaHHBIM Yroj, TpaHU MABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YyroJl ABYTPaHHOTO yIJia; TpagyCcHasi Mepa JIBYTPaHHOTO yTJa.

OniepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTBhl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOIPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeIeUIIEIb]).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIONHATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYeCKUX 3a7ad Ha BBIYUCICHUE PACCTOSHHI MEXAYy ABYMS TOYKAMH, OT TOUYKH MO
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEKY CKPEIIUBAIOUTUMUCS MTPSMBIMHU.

Pemares 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM Wiu
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCIICHUE YTJIOB MEX]Y CKPEIIMBAIOIIMMHUCS MPSAMBIMU, MEKIY
MPSIMOM M TIIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOUIAASMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX HUTypax, MPEACTABICHHYIO Ha YePTEekKax U PUCYHKaX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MpPOLECCe ITOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a/1a41, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPUYECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HUIMHpUYECKast TIOBEPXHOCTH, oOpazyrorniue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYIECKasi IOBEPXHOCTH, 00Pa3yIONIue KOHHUECKON
MOBEPXHOCTH, KOHYC; CeprUecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBAHHUE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BbIYnCnsATE COOTHOILICHUS MEXKIY IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPHI OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYMTAHHS BEKTOPOB U YMHOXKCHHS BEKTOpA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEXIy BEKTOpaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKue 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TIPOCTEHINNE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3WPOBATH PEAbHBIC CHUTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEITU C WCIOJB30BAHUEM T'C€OMETPHYCCKHX TMOHITHH H TEOPEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB 7 TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimble W IUIOCKOCTM B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [leprieHIUKYISIPHOCTD MPSIMBIX oo,
IIJIOCKOCTEMN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68 5 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE

HaumenoBanue a3leJioB U TeM unpposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypcsbl

Temna Bpamenus 12

OOBEMEBI TEN 5)

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHME, 000011eHNE, 7 1

cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 3 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOHATUS CTEPEOMETPUU: TOUKA,
npsMas, IUIOCKOCT, IPOCTPAHCTBO.
[IpaBuna wu300pakeHUs Ha PUCYHKaX:
n300pakeHMs IUIOCKOCTEH, MapauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: IEPeCCKaromMreCsa I1IJIOCKOCTH,
MNepeCCKaromuecsd 1rnmpamMad U IJI10CKOCTb

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlonsTus: MEpeCCKarommecsa IIJIOCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300paxeHue MHOTOTPaHHUKOB Ha
PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBefieHUs1 0 KyOe U nmupamu/e,
ux pa3Béptkn u  Moxenu. CedeHus
MHOTOTPaHHUKOB

HauanpHple cBeIeHUS O KY6C " IMUupamMuze,

ux pa3Béptkn u  Moxaenu. CeudeHus
MHOT'OI'PaHHHUKOB

Iousarue 00 AKCHOMAaTUYECKOM
MOCTPOEHUU  CTEPEOMETPUM:  aAKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




Toustie 00 AKCHOMATUYECKOM

8 IOCTPOCHUU  CTEPEOMETPHM:  AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[lonsTue 00 aKCUOMaTHYECKOM

9 IIOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTue 00 aKCMOMaTHYECKOM

10 IIOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHOe pacrnonokeHue IpsMbIX B

1 IPOCTPaHCTBE:! nepeceKaroiuecs,
napaujielbHble U CKpPELIMBAIOILUECS
npsIMbIe
[TapannenbHOCTh MPSAMBIX U MJIOCKOCTEN B

12 IPOCTPAHCTBE: MapajuieibHbIE NpPSMBIE B
IIPOCTPAHCTBE;  MApPAJUIENBHOCTh  TPEX
HPSMBIX
[TapamienpHOCTD NPSIMBIX U IUIOCKOCTEH B

13 npocTtpaHcTse: [lapannenbHOCTh NpsIMON U
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTD IJIOCKOCTEM:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuieIbHbIX IIOCKOCTEN

19 [Tpocreiiimye mpocTpaHCTBEHHBIE (QUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTtponpHas padora mo teme "llpsimbie u

22 MJIOCKOCTH B MIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYISIPHOCTH MpSAMOit u

23 IUIOCKOCTH: NEPIEHIUKYIIAPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [Tpsimble napaJuleJIbHbIE u
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipssmble rapasuleyIibHbIC U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [TpusHak NEepHEHANKYISIPHOCTH NPSAMON U
IJIOCKOCTH

97 [TpusHak NEepHNEeHANKYISIPHOCTH NPSAMON U
IJIOCKOCTH

28 TeopemMa 0 npsAMONl NEpPHEHINKYIIPHOU
IJIOCKOCTH

29 TeopeMa 0 npsAMON NEPIEHIUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 npsAMON NEPIEHIUKYIAPHOU
IJIOCKOCTH
[leprieHauKyNIAp M HAKIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 IUIOCKOCTH, PACCTOSHHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepneHMKYISIp M HAKJIOHHBIE: PACCTOSIHUE

OT TOYKH J0 IINIOCKOCTH, PACCTOSIHHEC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyNIAp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHauKYyIIAp U HAKJIIOHHBIE: PACCTOSHUE
34 OT TOYKHM A0 IUIOCKOCTH, PACCTOSHHE OT
IPSIMOM 10 IUNIOCKOCTH
35 VYriael B HPOCTPAHCTBE: YIOJN  MEXKAY
IPSIMOM U TNIOCKOCTBIO
36 JIByrpaHHBI ~ yroin, JIMHEWHBIA  Yroj
JBYTPaHHOIO yria
37 JIByrpaHHblii  yrona, JIMHEHHBIA  yroi
JBYTPaHHOIO yrjia
[IepnieHAUKYIAPHOCTH IIJIOCKOCTEM:
38 IPU3HAK  NEPHEHAMUKYISPHOCTH  ABYX
IJIOCKOCTER
[IepnieHAUKYIAPHOCTH IIJIOCKOCTEM:
39 NpU3HAK  TEPIEeHIUKYISIPHOCTH  ABYX
IJIOCKOCTER
[IepnieHAUKyYIAPHOCTH IIJIOCKOCTEM:
40 NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX
IJIOCKOCTER
41 TeopeMa 0 TpEX nmepneHAUKYIApax
42 Teopema o Tpéx nmepneHAUKYIIpax
43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas paboTta o TeMaM
44 "IlepneHIUKYISIPHOCTD IPSIMBIX u

Hn

wiockocTeil" u "YIibl MeXAy MPSIMBIMH U




II0CKOCTAMHA"

45

46

47

[lonsiTHE ~ MHOTOrpaHHMKa,  OCHOBHBIE
JJIEMEHTBl MHOTOI'PDAHHMKA, BBIIYKIIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKa
MHOT'OI'PAaHHHUKA

[Ipusma: nN-yronbHas mpu3Ma; TpaHU U
OCHOBaHUS MPU3MBL; IpSIMas U HAKIOHHAs
npu3Mbl, OOKOBasi U TMOJHAS TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, MPSIMOYTOJIbHBIT
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrospHas nupamuaa, rpaHu v
OCHOBaHME NMHMpaMHJIbl; OOKOBasi U IMOJHAs
[IOBEPXHOCTb IUPAMUIBI;, IIpPaBUIbHAA U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAaHHUKU: IOHSTHE
MPABUJIBHOTO MHOTOI'PaHHUKA; MPaBUIIbHAS
npu3Ma M TpaBWIbHAs — NHUPaMUa;
npaBUiIbHAsg TpEyrojbHas NHUpaMHuaa MU
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenue 0 MPaBUJIbHBIX
MHOTOTPAaHHHUKAX: OKTadJlp, JOJEKadAp H
MUKOCa3Ip.

51

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHUS
OTHOCHUTENIBHO TOYKH, IPSIMOM, MIIOCKOCTH.
OJIEMEHTBl CHMMETPUH B IHPAMHUJAX,
napajuleenune1ax, MIPaBUIIbHBIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaas GOKOBOM MOBEPXHOCTH M TIOTHOM
53 MOBEPXHOCTU TPSMOW MPU3MBI, IUIOMAIb 1
OCHOBAaHMH, TeopeMa 0 OOKOBOI
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomans  OOKOBOW  IMOBEPXHOCTH |
54 MOBEPXHOCTH  TPABWJIBHOW  MUPaMUbI, 1
TEopeMa O IJIoNIa I OOKOBO TOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota o Teme |,
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM pU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora mo teme "OObEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHHE, 0000IIEHNE CHCTEMAaTH3AIIH
65 3HaHUM. IToctpoenue CEYEHUN B 1
MHOTOTPaHHHUKE
[ToBTOpEeHHE, 0000IIEHNE CHCTeMAaTH3AIIM
66 3HaHui. Beruucinenue paccrosuit: mexay 1

JABYMA TOYKaMH, OT TOYKH 0O pr[MOfI, oT




TOYKHU 0 IIJIOCKOCTH, MCKOY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67

68

OBILIEE

Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpEeHHE, 000OIICHHUE CHUCTEMATHU3AIIMS
3HaAHWW. BblYMCIEHHWE  YIVIOB:  MEXIY
CKPCUTUBAIOIIMMHUCS  TPSIMBIMH,  MEXIY
OpsIMOM M TUIOCKOCTBIO,  JIBYTPaHHBIX
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU

KOJIMYECTBO YACOB I10

I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: LeHTp, paguyc, IUaMeTp;
IJIOIA/Ib TIOBEPXHOCTHU chepbl

KoanuyecTBo 4yacoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3anmuoe pacnonoxenue cdepsl H
IUIOCKOCTH; KacaTelbHas IIJIOCKOCTh K
cdepe; momans ceps

N3obpaxenue  chepbl, 1apa  Ha
mockocT. CedeHus mapa

HunuHaapuaeckas TTOBEPXHOCTb,
oOpa3ymoiue AJTUHIPUYCCKOU
MOBEPXHOCTH, OCh  UUJIUHAPUYECKOU
MMOBEPXHOCTHU

Hunuaap: ocHoBaHuss U OOKOBas
MOBEPXHOCTh, OOpasyiomias U  OCh;
JI0magb OOKOBOI1 u MOJIHOM
IOBEPXHOCTH

N300pakeHne UIMHAPA HA IUIOCKOCTH.
Passéprka HHAJIMH]PA. Ceuenus
IMHApa (TJI0CKOCTBIO, TMapasllebHOM
WIH TepIEHINKYISPHON OCH LMIIMHIPA)

Konnueckasi moBepxHOCTh, oOpazyromue
KOHHUYECKOH IOBEPXHOCTH, OChb )51
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyec: OCHOBaHME W  BEpIIUHA,

8 oOpa3syrommas 1 0oCh; IUIOMAasr OOKOBOU U
IIOJIHON TIOBEPXHOCTH
VYceu€HHBII KOHYC: oOpasymomue ¢

9 BBICOTA; OCHOBaAHMUS b3 OoKOBas
MOBEPXHOCTh
N300paxxeHne KOHyca Ha IUIOCKOCTH.
Pa3Béprka konyca. CeueHuss KoHyca

10 (MII0CKOCTHIO, napaieTbHON
OCHOBAHHIO, U TUIOCKOCTBIO, IPOXOISIICH
yepes BEPIINHY)

11 KomOunanust  Tten BpAaLICHUs U
MHOTOT'PaHHHKOB
MHOrorpaHHMK,  ONHMCAaHHBIH  OKOJIO

12 chepsr; chepa, BIMICAaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [lonstTue 06  o0véme.  OcHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TogoOHBIE Tema B MPOCTPAHCTBE.

16 CooTHOIIEHHUS MEXIy  IUIOIIAISIMH
MOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TET

17 KontponbsHast pabora mo temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnoxenue BEKTOpa o TpEM
HEKOMILJIaHapHbIM  BekTopaM. [IpaBuiio
napaesenumnena

22

Pemenue 3ajad, CBSI3aHHBIX c
IIPUMEHEHUEM  I[IPaBWJI  JEUCTBUH €
BEKTOPaMH

23

24

[IpsiMoyronbHas cucTeMa KOOpPAMHAT B
npocrpanctBe. Koopaunatel  BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

Yron wmexny Bekropamu. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beluucnenue yriiop Mexay NpsMbIMH U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBI  METOJ  IIpH
pEeLICHUU TEOMETPUYECKUX 3a1a

KontponbHas padora no teme "BekTopsl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHwue, 00001IeHNe u
cucremarnzanus 3HaHWH. OCHOBHBIC
¢burypel,  (dakTe, TeopemMbl  Kypca
TUTAHUMETPUHI

29

[ToBTOpEHwMe, 00001IeHNe u
cucremarnzanus 3HaHWH. OCHOBHBIC
¢urypel,  dakTel, TeopeMbl  Kypca
TUTAHUMETPUHU

30

[ToBTOpEHME, 00o001eHne u
CHCTEMaTHU3ausa 3HaHUH. 3agaun
ITAaHUMETPHUHN U METOABI UX PCIICHUA




[ToBTOpeHwME, 00o00mIeHme u

31 CUCTEMAaTH3ALHA 3HAHUH. 3agaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHME, 00o00mIeHme u

39 cucremaru3zanusi 3HaHUU. OCHOBHBIE 1
¢urypel,  dakte, TeopeMbl  Kypca
CTepEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, 06?6meHI/Ie u 1
cUCTeMaTH3aIus 3HAHUM

OBILEE KOJIMYECTBO YACOB 1o 34

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. JI. C. Aranacsan, B.®. byrysos, C.b. Kanomuesa u ap. 'eomerpus. Yuebnuk mams 10-11
KJIacCCOB 00I1e00pa3oBaTeNIbHBIX YUpeKIeHUNH. ba3oBblii u NMpoduiabHBIM ypoBeHb. MOCKBa.
[Tpoceemenue. 2020 T.
2. b.I'. 3uB. [lunaktuueckue marepuaisl o reomerpun 1 10 kimacca. Mocksa IIpocsemenue.
2020 r
3. B.I. 3uB. JlumakTtuyeckue Marepuaiabl 1Mo reomerpum s 11 kimacca. Mockga.
[Ipocsemenue. 2020 .
METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1. C.M. CaaxksH, B.®. byry3os. U3yuenue reomerpun B 10-11 xnaccax. Kuura ans yuuresns.
Mockaa. [Ipocsenienue. 2021 r.
2. B.A. Sposenko Iloypounsie pa3paboTku no reometpuu. JuddepeHmpoBanHblii M0IX0,
10 knacc. MockBa. «BAKO». 2021 ¢
3. B.A. SIposenko Iloypounsie pa3paboTku no reometpuu. uddepeHpoBaHHblii M0IX0x,
11 knacc. Mocka. «<BAKO». 2020 1.
4. EM. PabunoBnu MaremaTrka. 3aaul Ha roToBbIX ueprexax. ['eomerpus. 10-11 kiaccol.
Mocksa. MJIEKCA. 2020 r.
5. Al Epmosa, B.B. I'onoboponpko. Marematuka. YCTHBIE HPOBEpOUYHBIE U 3a4ETHBIC
pabotel. YcrHas reomerpust. 10-11 kmacesl. Mocksa. MJIEKCA. 2021 r.
HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. UudopmaninoHHO-TIOUCKOBas cucTemMa camooOpa3oBaHusi- Pexxum gocryna
http://uztest.ru
2. UndopmannoHHO-TIOMCKOBast cucTemMa 3agadu — Peskum gocrtyma —
http://zadachi.mccme.ru

3. Marematuka Jyisi TOCTyHaroluX B By3bl. — Pexum nocryna



http://www/matematika.agava.ru
4. "Cetb TBOpUECKHX yuuTesei" WWW.it-n.ru.
5. MHTepakTBHOE O0yUeHHE HAa YpPOKaX MaTEMAaTUKH [ DIEKTPOHHBIN pecypc].

http://pedsovet.org/component/option.
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