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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30OBaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHS W HEIPEPHIBHOIO 0Opa3OBaHUs, LEIOCTHOCTD
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS IMYHOCTH O0YUYAFOLIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHAa MPAKTUYECKOM 3HAYMMOCTBIO METANpEIMETHBIX U MPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTUS OO0yYaromuxcs, (OPMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydarolmuxcsi MpaBUIbHBIX IPEACTaBICHUI O CYIIHOCTH M IPOUCXOXKICHUH
TeOMETPUYECKUX aOCTpaKluii, COOTHOIICHUH PEabHOTO U WACATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJIM MATEeMaTH4YEeCKOTO MOJCIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAYyYHOI'O MHUPOBO33PEHUS YUallUXCsS, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHMIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHU OOYYAIOUIMMHCS MOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUraTb M ONPOBEpPrarh T'HIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTenbHOCTH 4denoBeka. OpueHTalus yeloBeKa BO BPEMEHHM U INPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSET pa3Hble BUIbI Y4€OHOM U TPy10BOM
NeSITeIbHOCTH, SBJSETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBIICHHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI M UCIIOIB30BaHUS CUCTEMAaTHYECKUX T€OMETPUYECKUX 3HAHUH |
NeMCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHuUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHEW IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHWH Ha YpPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHUIO
6osee ri1yo0Ko, €cliu B JaJlbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anad. [IpuopureTHpiMu 3a1ad4amMu ocBoeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BRKHEHIINX MaTEMAaTHYECKUX MOJENSX, [TO3BOJIAIOIIMX OMMCHIBATH M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJAaMH pELIeHHs 3aJad Ha I[OCTPOCHMS Ha H300pakeHUsX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pAcCCY)KIEHHS B  XOAE  PEUICHHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOM TPAMOTHOCTH, PEIIEBAHTHON T'€OMETPHH: YMEHHE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHHs MpaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO TIIO3HAHUS, U
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY N3YUEHUIO TIPEIMETa.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUH TTPOBOJUTCS 32 CUET PEIICHHS 3a/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJHOTO COACP KaHusl.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «[l'eomerpun» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaesseTcss He TOIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHHE TIEOMETPHUYCCKUMH  IMOHATHSMHA ¥  HABBIKAMH  OCYIICCTBIISIIOCH
HIOCJICZIOBATEILHO M TIOCTYIMATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3yst IpOYHbIE MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpun orBoauTCs 2 yaca B Heaento B 10 kinacce u 2 yaca B Henelno B 11
KJIacce, BCEro 3a JiBa roaa o0ydeHus - 136 yueOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpPECEKaroIMecs, napauieabHble U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. IIpocreiime npocTpanCcTBEHHbIE (PUIYpBl Ha MIIOCKOCTU: TETPa3Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauUIeIbHBIE M IEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HakJIOHHBIE: PACCTOSHHME OT TOYKU O
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTIOIDAHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapajulesenuIen U ero cBoicrtea. Ilupamuaa: n-yronapHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKHU: TOHSTHE NPABUIBHOTO MHOIOIPDAHHMKA; MpaBWIbHAS NpU3Ma W IMPaBUIIbHAA
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MUpPaMULBL.

CuMMeTpusi B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, HPSIMOM, IMIOCKOCTH.
DneMeHThl CUMMETPUH B IIUpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpAaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJl.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolile KOHUYECKOW IMOBEPXHOCTH, OCb W BepIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIaab MoBepxHOcTU cdepbl. B3ammuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOIOI'paHHUK, OINMCAaHHBIM OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KOopauHaT B mpocTpaHcTtBe. Koopaunarel Bektopa. IIpocrelimue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro OOILIECTBA, MPEICTABIEHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTUYEeCKOW HIKOJIbI, K HCIOJb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJA B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryispHas (usmueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HM; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHUIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE TNPUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMS:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOGHUS MPOrpaMMBbl yueOHOTO npeaMeTa «MareMaTHKay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMBUIMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIU3A;

e BOCHPHUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B hakTax,
JTAHHBIX, HAOJMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU ISl BBISABIICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTyMEHTAIUIO, MPHBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  HMHCTPYMEHT  TO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UH(MOPMALMY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HH(OpMAIMIO, TPEACTaBIATh €€ B pa3uyHbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapYXMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme hopMynupoBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHON pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HOPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX pE3yNbTAaToOB; BJIAalETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUYECKHUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacrooKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIbHBIM MHOTOIPaHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

CrpouTh ceueHUs: MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpasuaM WiIn
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUYECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMH, OT TOUKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEeMaTUYECKUX 3a/1ad Ha BBIUMCIIEHUE YTJIOB MEX]Y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXKIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (GOpMyJl; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

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

[IpuMeHATh TMPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh PEAlbHBbIC CUTYAIlMHd U
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; pemarh IPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBaThb TIOHSITHSIMH WIMHAPHYECKAs MTOBEPXHOCTb, oOpazyroriue
IHHAPHYCCKOM MTOBEPXHOCTH; IIHMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHNIECKON
MOBEPXHOCTH, KOHYC; cheprudeckas MOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOIM CErMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTa;
IIaPOBO# CJIOHM, OCHOBAHKE IIIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bbruuciate 00bEMBI M TUIOMIAANM TIOBEPXHOCTEH Te BpAlllEHHs, TEOMETPUUCCKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATHAMH: MHOTOTPAHHHK, BIUCAHHBIH B chepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUS MEXY TUIOMAASIMU TOBEPXHOCTEH M 00bEMaMH MOITOOHBIX
Tl

N300pakaTh u3ydaeMbie (GHUTYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINOHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE HH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
TFEOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB W YMHOXEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO apaJlICIICHIe .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

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

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHYECKHX 3aJ1ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHAE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSTHH U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepneHz[HISmepHOCTb HPSIMBIX U 12
IUIOCKOCTEH
4 VYTIiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 BekTopbl ¥ KOOpAMHATHI B IPOCTpaHCTBE | 16 1
) Tena Bpamenusi. 29 2
3 O6bEMbI Ten.Inomans chepsl. 16 2
4 [ToBTOpeHue, 06001IIeHNE, 7 1
cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsuble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MI0CKOCTh, noprai
npocTpancTBo. [IpaBuia u3o0pakeHus 1 509 http://www.neive.by.

Ha PUCYHKaX: U300paKeHHsI ru/
TUTOCKOCTEH, MapayIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeHBI OTpe3Ka

[TonsTHs: MepeceKkaronecs HOPIL | .
http://www.neive.by.

MJIOCKOCTH, TepeceKaronIuecs npsamas u 1 7.09 ru/

TJIOCKOCTh —

[TonsTHs: MEepecekaronecs
IUIOCKOCTH, NT€peCEKaroIMecs npsmas u 1 12.09
IUIOCKOCTh

3HAKOMCTBO C MHOT'OrpaHHUKAaMH,

I/1306pa)KeHI/Ie MHOTOTPAHHIHIOB Ha 1 14.09 http://www.ege.edu.ru/

pHCYHKaX, Ha TIPOSKIIMOHHBIX
yepTexax

HauanpHbie cBeneHus o kyoe u
nupamusIe, MxX pa3BEPTKH U MOJIEIH. 1 19.09 http://www.fipi.ru/
CeueHust MHOITOTPaHHUKOB

Hagambrrie ceepenns o kyoe u 1 21.09 http://www.ege.edu.ru/

nupaMujie, X pa3BEPTKU U MOJIETH.
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CeueHust MHOIOIPaHHUKOB

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

MMOCTPOCHUHU CTCPEOMECTPHUHU: AKCUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUHN: AKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

26.09

28.09

3.10

http://www.neive.by.ru/

10

TToHsATHE 00 AaKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEpEOMETPUU U CIIEACTBHS U3 HUX

5.10

http://www.neive.by.

ru/

11

B3anMHOE pacnioniokeHUe NpsIMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
napajieNIbHbIEe U CKPEIINBAIOLINECs
HpsIMBIE

10.10

http://www.fipi.ru/

12

[MTapannensHOCTh MPSAMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:
napaJuieNibHbIC TPSIMbIE B
IPOCTPAHCTBE; MAPAIUIETBHOCTH TPEX
TPSIMBIX

12.10

http://www.ege.edu.ru/s

13

14

[TapanienbHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

17.10

19.10

15

Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

24..10

http://www.ege.edu.ru/

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

26.10
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[TapamienbHOCTD IIJIOCKOCTEM:

17 7.11 http://www.fipi.ru/
napajuieNbHbIe II0CKOCTH

18 CaolicTBa apauIeIbHBIX TIOCKOCTEH 9.11 http://www.ege.edu.ru/
[Ipocreiinve mpocTpaHCTBEHHbIE

19 (buUryphl Ha INIOCKOCTHU: TETPASIP, KyO, 14.11
napasuiesenumne/

20 [TocTpocuue ceueHwmit 16.11 http://www.fipi.ru/

21 [TocTpoenue ceueHuit 21.11
KonTtponsHast padora Ne 1o teme

99 "[IpsiMbIe ¥ TIJIOCKOCTH B 93.11
npoctpanctse. [lapannensHocTh
MPSAMBIX U IJIOCKOCTEH"
[IeprieHIMKYIAPHOCTH NPSAMOU U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIE 28.11
MpsIMbIE B IPOCTPAHCTBE
IT

24 PAMBIC TApaLICIbHBIC 1 30.11 http://www.ege.edu.ru/
MEPIICHIUKYIISIPHBIC K TIIOCKOCTH

o5 [Tpsimble mapannenbHbie U 5.12
MEPICHIUKYISIPHBIC K IIOCKOCTH
IT

26 pHSH?K TEPHICHAMKYIAPHOCTH 7.12 http://www.ege.edu.ru/
MPSIMOM U TITIOCKOCTH

97 Hpmﬁim MEPIICHIUKYIIIPHOCTH 12.12
MPSIMOM U TUTOCKOCTH

28 Teopema 0 MPAMOI MepIeHAMKY IAPHOM 14.12 http://www.neive.by.ru/
TIOCKOCTH

29 Teopena o MPAMOI MepIeHAIKYIAPHOI 19.12 http://www.ege.edu.ru/
TIOCKOCTH

30 Teopema o ipsiMOiA TIEpIIEHIUKYIISTPHOM 21.12
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IIJIOCKOCTH

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHKE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 IIOCKOCTH,
paccTosiHuE OT IPSIMOM J0 TUIOCKOCTH

HepHeHI[I/IKYHﬂp K HAaKJIOHHBIC:
pacCTOAHHUEC OT TOYKHU J0 IINIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

26.12

28.12

9.01

http://www.neive.by.ru/

http://www.fipi.ru/

34

[IepnieHauKyIsp U HAKIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
pacCTostHUE OT MPSAMOM A0 MIOCKOCTH

11.01

35

36

VYTIIBI B IPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

16.01

18.01

http://www.fipi.ru/

37

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

23.01

http://www.ege.edu.ru/

38

39

40

[lepneHAUKYISIPHOCTB MIJIOCKOCTEMN:
MPU3HAK HEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHIMKYISIPHOCTD MJIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[IepnieHAUKyYIAPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIAPHOCTU IBYX
IIJIOCKOCTEMN

25.01

30.01

1.02

http://www.fipi.ru/



http://www.neive.by.ru/
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41

Teopema 0 TpEX nepHEeHAUKYIIAPAX

6.02

http://www.fipi.ru/

42
43

Teopema o Tpéx nmeprneHANKYIIpax

Teopema 0 TpEX NEepHEHAUKYIIAPAX

8.02
13.02

44

KonTtponsnast padora Ne 2o remam
"TleprnieHIUKYJISPHOCTD MPSIMBIX U
miockocteit" u "Yriabsl Mex Iy
IPSIMBIMU U TJIOCKOCTSAMHU"

15.02

http://www.neive.by.
ru/

45

46

47

IToHsATHE MHOTOTPaHHHMKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
W HEBBINTYKJIBIE MHOTOTPAHHUKWY;
pa3BEpPTKa MHOTOTpaHHUKA

IIpusma: n-yronbHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsiMast U
HAKJIOHHAs IPU3MbI; OOKOBasl U MOJIHAS
MTOBEPXHOCTb MTPU3MBbI

[Tapannenenunen, NpsAMOYTOIbHBIN
napaJuleJIeNuIe] U €ro CBOWCTBA

20.02

22.02

http://www.ege.edu.ru/

http://www.fipi.ru/

http://www.ege.edu.ru/
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48

[Mupamuaa: N-yrosipHasi mupamMua,
T'paHu 1 OCHOBAHUC ITUPAMU/IbI;
OOKOBas U NOJIHAS IOBEPXHOCTh
MnUupaMuJabl; IpaBUJIbHAA U yceqéHHasI
nupamuia

http://www.fipi.ru/

49

IIpaBUIBHBIC MHOTOTPAHHUKU: IIOHATHE
IIPaBUIILHOTO MHOTOI'PAHHHKA;
IIpaBUJIbHASA IIPU3Ma U NIPABUJIbHAS
nMpamMua; IpaBuibHas TPEYTrOabHas
NpamMuJa v NpaBWIbHBIA TETPASIP;

Ky0

50

o1

IIpencraBnenre o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadAp, A0JEKadIp
Y UKOCadIP.

CummeTpusi B IpOCTPAHCTBE:
CHMMETPUSL OTHOCUTEIIBHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CHMMETPHUH B MUPAMUIAX,
napasuiesienuIe1ax, NpaBuIbHbIX
MHOTOTpaHHUKAaX

http://www.ege.edu.ru/

http://www.neive.by.ru/

52

53

Briuucinenue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, TuaroHam,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH MPSIMON ITPU3MBI,
MJI0IIab OCHOBAHMI, TEOpEMa O
OOKOBOI MOBEPXHOCTH MPSMON TTPU3MBI

HO[ZTaH
http://www.neive.by.

54

[Tnomans 60KOBOI MOBEPXHOCTH U
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MOBEPXHOCTU MPaBUILHOM MUPAMU/IBI,
TeopeMa O Iiouaau 60KOBOH
MOBEPXHOCTU YCEUEHHON MUPaMUIbI

KonTtponsnast padora Ne 3o reme

> "MHororpaHHuku" 1
56 [Mousitre 06 006bEMeE 1 http://www.fipi.ru/
o7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1 http://www.ege.edu.ru/
59 O0BEM nupamu/IbI 1 http://www.ege.edu.ru/
60 O0BEM TMpaMu Bl 1
61 O0BEM TPU3MBI 1 http://www.ege.edu.ru/
62 O0BEM pu3MBbI 1
63 O06BEM npu3MBbI 1
64 KOHT?oanaﬂ pabota Ne 4o Teme 1 http:/Awww.neive.by.ru/
"O0bEMBI MHOTOTPAaHHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 cuctemaruzanus 3HaHuil. [loctpoenne 1 http://www.ege.edu.ru/
CE€YEHUI B MHOTOI'PAHHUKE
[ToBTOopenue, 06o0IIEHNE
cucTeMaTH3alus 3HaHui. Beraucnenue
66 PaCCTOSIHUM: MY IBYMs TOUKAMH, 1
OT TOYKH JIO0 MIPSIMOH, OT TOYKH JI0
TUTOCKOCTH, MEXK/TY CKPEIIUBAOIIIMUCS
PSIMBIMH
67 Hrorosast KoHTpoJIbHAs paboTa 1 http://www.ege.edu.ru/
[ToBTOpenme, 0600IIEHNE
68 cucTeMaTH3alus 3HaHui. Beraucienue 1 http://www.fipi.ru/

YTJIOB: MEXKY CKPEIIUBAIOITAMUCS
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IPSAMBIMH, MEXY IIPSIMOU U
IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXIY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 xaace

Moayab «I'eomeTpusi»

Ne Kou-Bo Kontpossbubie | latanmo | ara mo
Tema pa3jaena, ypoka
ypoKa 4acoB padoThbI IJIAHY dakrty
I'naBa 1: KOOPIUHATHBI U BEKTOPBI B | 16
IMPOCTPAHCTBE
1 JlexapToBBI KOOPJMHATHI TOYKHU B MpocTpaHcTBe | 1 5,09
[Ipocreiimue 3agaun B KOOpAUHATAX: 1

2 paccTosiHue MEXy IBYMSI TOUKaMHU U 7.09

KOOPJIMHATHI CEePeMHBI OTPE3Ka
3 [Tonsitue BekTOopa. PaBeHCTBO BEKTOPOB 1 12.09
4 KoopauHnatsl BekTopa 1 14.09
5 Cl10)K€HUE M BBIUNTAHHUE BEKTOPOB 1 19.09
6 [TpoTHBONOJI0KHBIE BEKTOPHI 1 21.09
7 YMHOKEHHE BEKTOPA Ha YHUCIIO 1 26.09
8 ["'omotertus 1 28.09
9 CBoiicTBa TOMOTETHH 1 3.10
10 Yron Mexay BEKTOpaMu 1 5.10
11 CkaJyispHO€ ITPOU3BEIEHNE BEKTOPOB 1 10.10
12 Brruncienne yrioB Mexy NpsIMbIMU 1 12.10
13 ['eomeTpryeckoe MECTO TOUYEK MPOCTPAHCTBA 1 17.10
14 buccekTop n1ByrpaHHoro yria 1 19.10
15 YpaBHEHHE IITIOCKOCTH 1 24..10
16 Konmponvnasa paooma Nel no reme 1 26.10

«KoopauHaThl M BEKTOPbI B IPOCTPAHCTBEY ]

I'nasa 2: TEJIA BPAILIEHUS 29 7.11
17 [lonsTHe uunuHIpa 1 9.11
18 ITmoniaas MOBEPXHOCTH NWIIMHIPA 1 14.11
19 Pemenue 3anay no teme: «lunmsaap» 1 16.11
20 [Tpusma, BiricanHasi B TUJIUHIP 1 21.11
21 [Tpusma, onucanHas OKOJIO MUJIUHIPA 1 23.11
22 [lonsiTne KoHyca 1 28.11




23 [Tnomaas MOBEPXHOCTH KOHYCA 1 30.11
24 Pemenue 3amau no reme: «Konycy» 1 5.12
25 Y ceu€HHbIN KOHYC 1 7.12
2% [Inouianp 60KOBOM NOBEPXHOCTU YCEUEHHOTO 1 1212
WINHAPA
27 [lupamuna, BnucaHHasi B KOHYC 1 14.12
28 [Tupamua, onrcaHHas OKOJIO KOHYyca 1 19.12
29 KomOuHanmu konyca u nupaMu/isl 21.12
Koumponsnas paboma No2 Hunuuap. Konyc.
30 YceueHnblit konyc. KomOuHanmu muimHpa, 26.12
KOHYCa M yCEYEHHOTO KOHYCa C
MHOTOTPaHHHKAMMU.
31 Cdepa u map. 28.12
32 Ypasuenue chepsl 1 9.01
33 B3aumnoe pac mosoxkenue chepsl U iockoctn | 1 11.01
34 KacatenbHast I0CKOCTh K cdepe 1 16.01
35 Pemenue 3aau o teme: «Cdepa u map» 1 18.01
36 MHororpaHHuKH, BOMCAHHBIE B chepy 1 23.01
37 ITpu3ma, BoucanHas B chepy 1 25.01
38 [Mupammna, BiucanHas B chepy 1 30.01
39 MHororpaHHMKH, OITMCaHHbIE OKOJIO C(epsl 1 1.02
40 [Tpu3ma, onmcanHast OKOJIO Chepbl 1 6.02
a1 Pemrenue 3a1a4 no treme: «MHOTOTpaHHUKH, 1 8.02
BIMICAHHBIC U OMTUCAHHBIE OKOJIO CPEPh» '
42 B3anmnoe pacrnionoxenue chepbl U NpIMoi 1 13.02
43 KomMOunarmu nunmaapa u chepsl 1 15.02
44 Komb6unanuu konyca u cepsl 1 20.02
Konmponsnas paboma Ne3« Cdepa u map.
45 VYpaBuenue cepbl, KOMOMHAITNY TI1apa C 22.02
MHOTOT'paHHUKAMH, [IUITMHIPOM H KOHYCOM).
I'naBa 3: OBBEMBbI TEJIL. IIVIOWA/Ib 16
COEPbHI
46 O6bEM Tena. 1




47

O0BEM IPU3MBI

48 Pemenue 3ama4 mo reme: «O0BEM MPU3MBD» 1
49 O0BEM TMpaMuIbI 1
50 O0BEM yceueHHON MUpaMuIbl 1
51 Pemenue 3amay no teme: «O0bEM IPU3MBI 1
52 Pemenue 3anau o teme: «O0beM nupamuas» | 1
53 Pewmenne ynpaxxueHuit 1
21.03
Konmponvnaa pavoma Ne4«O0bEMbI 1
54
MHOT'OTPaHHUKOB) 23.03
55 O0BEM KOHyCa 1
56 O0BEM yCeueHHOro KOHyca 1
o7 O0BEM nuMHIpa 1
58 O06bEM mapa 1
59 Pemenue 3anau no teme: «O0bEMBI T 1
BpAICHUS
60 [Tnomans cheps 1
61 Pemenue 3amau o reme: «Ilnomans chepbin 1
62 Koumponsnaa paooma Ne5«O0bEMBI TEN
Bpamenus. [Tnomane chepoi»
HUTOTI'OBOE ITIOBTOPEHUE 6
KYPCATEOMETPHMU 10-11 KJIACCOB
63 [ToBTOpeHue u cucremaTu3zanus yueOHOro 1
MaTepHaa 1o reMe: «BeKTopbl B MpOCTpaHCTBE»
[ToBTOpeHue u cucremaTuszanus yueOHOro 1
64 Matepuana 1o teme: «Iliomanas moBepXHOCTH
IWIMHAPA U KOHYCa»
65 [ToBTOpeHue u cucremaTu3zanus yueOHOro 1
Matepuaina rno teme: «Ilromanp chepb»
66 KonTponbHast padota Neb 1
67 [ToBTOpEHME M cUCcTeMaTH3AIUs YI€OHOTO 1
marepHaia 1o reme: «O6beM mapay
68 O0600maromuii ypok 1







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

YMK A. T'. Mep3insk, [I.A.Homuposckuii; B. b. [losnonckuii

«I"eomerpus. 10 xiacey, «I'eomerpus. 11 kmace»

1. A. T. Mepansk. 'eomeTrpus. bazoBbiii ypoBeHb: 10 ki1.: yaeOHUK 111 00111€00pa3oBaTeIbHbIX
yupexaenuit / A. I'. Mepsisk, JI.A. Homuposckwii; B. b. [Tononckwuii. — M.: Benrana-I'pad,
2020.

2. A. T. Mep3nsk. Junaktudyeckue marepuaisl o reomerpun A 10 kinacca / A. I'. Mep3nsik,
B. b. ITononckuii, M. C. Skup. — M.: Benranal pad, 2020.

3. A. T. Mep3nsk. PabGouas terpanp o reomerpun s 10 kmacca / A. I'. Mep3msik, B. b.
[Tonouckuit, M. C. SAxup. — M.: Benrana-I'pad, 2020.

4. A.T. Mepaisik. ['eomerpusi. Metonuka obydenus. 10 knacc. Pabouas Terpanp yuaurens / A.
I'. Mepansk, B. b. ITonouckuii, M. C. Sxup. — M.: Benrana-I'pad, 2020.

5. A. T'. Mepansik. 'eometpusi. bazoBeiit ypoBensb: 11 kii.: yaeOHUK A7 00111€00pa30BaTEIbHBIX
yupexnenuit / A. I'. Mep3msk, J{.A. Homuposckuii; B. b. [Tononckuii — M.: Benrana-I'pad,
2020.

6. A. I'. Mepansk. Jlunakrudeckue MaTepuaisl mo reomerpuu Juist 11 kmacca / A. T'. Mep3isik,
B. b. ITonmonckwuii, M. C. SIkup. — M.: Benranal pad, 2020.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1 HacronbHast kHura yuutens Marematuku. M.: OO0 «M3aarensctBo ACT»: OO0
«M3naTenbcTBO ACTpEIby.

2 COOpHUK HOPMATHUBHBIX TOKyMEHTOB. MaremaTuka. denepanbHblii KOMIIOHEHT
rocyJlapcTBEHHOro cTanaapta. @enepanbHblii 0a3ucHblil miaH. CocraBurenu: J./1.
Huernpos, A.I'. Apkanees, - M,: [lpoda.

3 Coopruk "TIporpaMMel 17151 001Ie00pa30BaTENBHBIX IITKOJI, TAMHA3HH, JIUIICEB:
Matemaruka. 5-11 ki1.”/ Coct. I.M.Ky3nenoBa, H.I'. Munztok. — 3-e u3j., crepeoturt.- M.
Hpoda.

4 Meronuyeckue peKoMeHIalny K yaeOHukaM matematuku ams 10-11 kmaccoB, xypHami
«MareMaTuka B IIKOJIE.

5 I'eometpus, 7 —9: YueO. st odieobpazosar. yupexaenuit/ JI.C. AtanacsH, B.®. byty3oB,
C.Bb. Kagomies u ap. — M.: IIpocsemienue, 2018

6 b.I'. 3uB. Jlunaktnueckue matepuaisl o reometpun 1is 11 kinacca. — M. IIpocsenienue
7 1O.A. I'mazkos, .U. FOnuna, B.®. byry3os. Pabouas TeTpans no reomerpun st 11
kiacca. — M.: IIpocsemienue.

8 M. CaaxsH, B.®. Byry3os. U3yuenue reomerpun B 10 — 11 xmaccax: MeTtoaudeckue
pexoMmeHaanuu K yueonuky. Kaura nns yuurens. — M.: [Ipocsernienue.

9. A.T1. Kucenes. DnemenrapHas reomerpust. — M.: [IpocBenienne

10.. [Toypounsie pa3pabotku mo reometpun 11 kmace (audpepeHnrnpoBaHHbIi MOIX0T) —
000 «BAKOw.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://www.mccme.ru, ,



http://www.mccme.ru/

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

http://school - collection.

edu.ru/collectionhttp://window.edu.ru /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 ,

MHpoypoK, Konuska ypokos,

P3LU, https :// www . youtube . com / channel / UC 8 rgpanENyNQaYKJ - tK 2 jCA
https :// fipi . ru / metodicheskaya - kopilka / univers com / channel / UC 8
rgpanENyYNQaYKJ - tK 2 [CA- kodifikatory - ok



http://window.edu.ru/
https://learningapps.org/4470596%20,
РЭШ,%20https%20:/%20www%20.%20youtube
https%20:/%20fipi%20.%20ru%20/%20metodicheskaya%20-%20kopilka%20/
com%20/%20channel%20/%20UC%208%20rgpanENyNQaYKJ%20-%20tK%202%20jCA
com%20/%20channel%20/%20UC%208%20rgpanENyNQaYKJ%20-%20tK%202%20jCA




