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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 MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUS.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKOM 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX pe3yJIbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHA OOydaromuxcs, (POpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOKACHUU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIEHUH PEAbHOTO U WICATBHOTO, XapaKTepe OTPaKEHHS
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAYyYHOI'O MHUPOBO33PEHUS YUallUXCsS, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTalliid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTe’nbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(PECCHOHANIBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeWCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHELUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJbI, HE WCIBITHIBABIINX 3HAYHUTENBHBIX 3aTPyJAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, €clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

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

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT Uil pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenne OTAAETCS HArNAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjad Ha OIEPUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHCcTBe». DopMupoBaHue JOrHUECKUX YMEHUHN pacripeaessieTcss He TOJIbKO



10 COJCP)KATeIbHBIM JIMHUSAM, HO W T0 TOjJaM OOYYeHHsl Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeneIEHHBIM 10 ToaM 00yYeHHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9TOObI  OBJAJCHHE TICOMCTPHUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIIECTBIISIIOCH
HIOCJICZIOBATEILHO M TIOCTYIMATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 wac B Hepento B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTEpEOMETpUH. TouKa, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX I1ockocTel. IIpocreiime npocTpanCcTBEHHbIE (PUIYpBl HAa MJIOCKOCTU: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
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 HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHHME NUpPaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBWIbHBIN TeTpasap; KyO. IIpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MUpPaMULBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, TMPSAMOM, MIIOCKOCTH.
DneMEeHTbl CUMMETPUU B IIMpaMujiax, NapaieienurneiaX, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM NPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH 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.

Konunyeckas moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M 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, paiauyc, IuaMeTp; IUIOMIaIb HOBEpXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

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

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHUs.

[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 MEXAY IUIOMIAIIMU 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. CI0KEHUE 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 mnpocTpaHcTBe. Koopnunarsl BekTopa. Ilpocrelimue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBa, MPEICTaBICHUEM O MAaTEMAaTUUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO POCCHICKOHN Ipa)KIaHCKOW MACHTUYHOCTH, YBKEHUS K IPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B JPYyTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3IMnYHbIX BHIOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mo0poBoe muTaHME, cOaTaHCHUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWH BCEW JKM3HM, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
JI00aTbHOTO — XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpHeHTalued Ha  [pUMEHEHHe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMaTU4YeCKOM KyJIbTypOW KaK CPEICTBOM ITO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom 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 CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIpPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOJMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU [UIsl BBISABIICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaThb AapryMEHTAlMI0, MPHUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

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

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPpodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAONIOJICHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



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

Pabora ¢ unopmanmeii:

BBISBIIATH A€(UIUTHI UHPOPMALIMY, TaHHBIX, HEOOXOAMMBIX 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, TMPEACTaBIATh €€ B pa3uyHbX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

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

2) Vuueepcanvhvie KOMMYHUKAMUBHDBIE OClICMEUs, 00ecneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
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,
00HapY)KMBaTh pa3Inire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme hopMynnpoBaTh
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 WHAWBHIYAIBHOH 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
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTILL.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh 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, IPABUIILHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAA; 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
MaTEeMaTUYECKHX 3a/1ay Ha BBIUMCIIECHUE YTJIOB MEXKIY CKPEIIMBAIOUIUMUCA MPSMBIMHU, MEXIY
NPSIMO M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (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 MPOCTEHIINEe 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 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHBbIC CUTYAIlUHd 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,
ammapara anreOpbl; pemaTh IPaKTHYCCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MTOBEPXHOCTb, oOpazyroriue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CepruecKasi HOBEPXHOCTb.

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

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccuduiupoBars B3auMHOE pacioioKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

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

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIUCHSTS COOTHOIICHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TeJL.

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

BbIMOTHATE (BRIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIAJIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenuea.



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-KOMMYHUKAIIHOHHBIC
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
HaumenoBanue paszaena (tembl) | Koauuectso OcHosHoe conepranue OCHOBHBIE BHJIBI JIEATEILHOCTH 00YYAOIIUX CS
Kypca 4acoB
BBenenue B ctepeoMeTpuio 10

OCHOBHBIE IOHSTHS CTEPEOMETPHH: TOYKA,
npsiMasi, INIOCKOCTh, MPOCcTpaHcTBo. [IpaBua
n300pakeHUs Ha PUCYHKAX: N300paKeHUS
TUIOCKOCTEH, MapaJlIeIbHBIX MPSIMBIX
(oTpes3koB), cepeanHbl oTpe3ka. [lonsrus:
HEePECEKAIOIINECs INIOCKOCTH,
HepeCceKaroIuecst IpsMasi ¥ INIOCKOCTb.
3HaKOMCTBO C MHOI'OI'PaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB HA PUCYHKaX,
Ha MPOEKIMOHHBIX YepTexax. HauanbHble
CBENIEHUS 0 Ky0Oe M mupaMujie, uX pa3BEPTKH U
Mojienu. CedyeHust MHOTOrpaHHUKOB. [loHsTHE
00 aKCMOMaTUYeCKOM IOCTPOECHUHU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U

CICOCTBUA N3 HUX

AKTyaJIu3upoBaTh (PaKkTbl 1 METOABI
IUTAHUMETPHH, pesieBaHTHBIE Teme. [lonydaTh
IPEJCTaBICHUS O MPOCTPAHCTBEHHBIX
¢burypax, pa3dbuparb NpocTelIme npaBuiIa
nu3o0paxenus otux puryp. M3o0paxarn
IPSIMYIO U IUIOCKOCTh Ha PUCYHKE.
Pacno3HaBaTh MHOTOIpaHHUKHU, TUPAMUY,
KyO, Ha3bIBaTh UX JIEMEHTHI.

Jesatb pucyHOK KyOa, MUpaMHIbl, HAXOIUTh
OLIMOKY B HEBEPHBIX U300paKEHUSIX.
3HAKOMMTBCS C CEYCHUSIMH, C METOJIOM
CJIEJIOB; MCIIOJIb30BaTh JJIsl IOCTPOEHUS
CEUEHUsI METO/I CJIEJOB, KPATKO 3alIUCHIBATh
I1arv MOCTpOeHUs ceueHus. Pacro3HaBars

BHUJI CCUCHUA




Y OTHOUICHUH, B KOTOPBIX CEUCHHE JCITUT
pebpa xyba, HaXOAUTH IIOIAAb CEUCHHUS.
Hcnosnp3oBarh 000Me TP PELHICHUHN 331324
HA IIOCTPOEHUE CEUCHUM.

3HAKOMHTbBCS C AKCHOMATHYCCKIM
MOCTPOCHUEM CTEPEOMETPUH, C AKCHOMAMH
CTCPCOMCTPHHU U CIICACTBUAMU U3 HUX.
NnmocTpupoBaTh aKCHOMBI pUCYHKaMU H

pUMepaMH U3 OKpYKaroliei 00CTaHOBKHU




[IpsiMbIe U TUIOCKOCTH B
npocrpanctse. [lapanienbHOCTh
NPSIMBIX M IIOCKOCTEH
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B3anMHOe pacnionioxeHue npsMbIX B
IIPOCTPAHCTBE: IepeceKarouecs,
MApAJJIENbHBIE U CKPEILIMBAIOIINECS MIPSAMBIE.
[TapannenpsHOCTh NPSIMBIX U INIOCKOCTEN B
MPOCTPAHCTBE: NapajlICIIbHbIE IPSIMBIE B
MPOCTPAHCTBE; NMAPAUIEIbHOCTh TPEX MPSIMBIX;
MMAPAIJIENBHOCTD MPSIMOM U IIJIOCKOCTH. Y TJIbI
C COHAIPABIICHHBIMU CTOPOHAMU; YTOJ MEXIY
NpsIMBIMU B ITpocTpaHcTie. [lapamnensHocTh
IJIOCKOCTEH: mapajljiebHbIE IJIOCKOCTH;
CBOMCTBA MapajuieIbHbIX IJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHbBIE PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapasienenurmnes;

IMOCTPOEHUE CEUYECHHI

AKTYyaJu3upoBaTh (HaKThl U METObI
IJIAHUMETPHUH, PEIICBAHTHbBIEC TEME, IIPOBOJIUTH
ananoruu. IlepeyucasiTb BO3MOXXHBIE
CITOCOOBI PACIIOIOKEHHUS IBYX MPSIMBIX B
MPOCTPAHCTBE, MILTIOCTPUPOBATH UX HA
npumMepax. laBaTp onpeaesenune
CKPEIIUBAIOIINXCS MPSMBIX, POPMYIUPOBATH
MPU3HAK CKPEUIMBAIOIIMNXCS IPSIMBIX U
MPUMEHSTh €r0 IPU PEIICHUH 3a/ady.
Pacno3naBartb 1pusmy, Ha3bIBaTh €€
3JIEMEHTEI.

CTpouTh ceueHUs MPU3MbI HAa TOTOBBIX
yeptexkax. [lepeuncasitb BO3MOXXHBIE
CIocoObI B3aMMHOTO PACIIOI0KECHHS
MPSAMOU U TUNIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJIUTH COOTBETCTBYIOLIUE ITPUMEPHI
U3 peanbHOM )xu3HU. JlaBaTh
omnpeaeseHue napauieIbHOCTH IPSIMOK
U IJIOCKOCTH.

PopMyIIMpOBATH IPU3HAK
MapaJuIEbHOCTU NMPSAMON U TNIOCKOCTH,
YTBEPKICHUE O NMPSIMOMN NIEPECECUEHHUS
JIBYX IJIOCKOCTEH, MPOXOASAIIUX Yepe3
NapajieabHbIE IPSMBbIE.

Pemars npaktryeckue 3a1aun Ha

MMOCTPOCHUC CEYECHHUI MHOT OrpaHHUKA.




OO0BSCHATH Clly4an B3aUMHOTO

pacrooxeHus miockoctei. /laBpaTh

onpeaeJieHue apamuieIbHbIX

IIJIOCKOCTEH; NPUBOJUTH IPUMEPHI
13 peaIbHOM KU3HU U OKPYKarOIeH
00CTaHOBKH, WILTIOCTPUPYIOIIHE
[apajuieIbHOCTh IIocKocTel. Mcnosib3oBaTh
[IPU3HAK NapaJJIEIbHOCTU JBYX ILNIOCKOCTEH,
CBOIMCTBA MapajlIeJIbHbIX INIOCKOCTEN IIPH
pelieHnu 3a1a4 Ha noctpoeHue. OObSICHATD,
YTO Ha3bIBACTCS MapaljIeIbHbIM
[IPOCKTUPOBAHUEM U KaK BBIITOIHSAETCS
MPOEKTUPOBaHKUE (PUTYP HA MIIOCKOCTb.
N300paxkaTh B napajuieIbHON NPOEKIIUU
pa3IYHbIe TEOMETPHUYECKHE (PUTYPHI.
MoaeanpoBaTh peajibHble CUTyalluu Ha
SI3bIKE€ TEOMETPHUH, UCCIIEI0BATH TIOCTPOCHHbIE
MOJIEJIU C UCIIOJIb30BAHUEM F€OMETPUUECKUX
[MOHSTHH.

Hcnoab30BaTh IIpH peLLICHUH 33/1a4 Ha

MOCTPOEHUE CEUCHUH MTOHATHE

MapajuieTIbHOCTH, MPU3HAKHA U CBOWCTBA

mapalICJIbHBIX IMPAMBIX Ha IMIIOCKOCTH




[TepneHAUKYISIPHOCTD TIPSMBIX
U IJIOCKOCTEN
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[leprieHAMKYASAPHOCTH MPAMOIL
Y TJIOCKOCTH: MEPIICHIUKYIISIPHBIC
MPsIMBIE B IPOCTPAHCTBE, IPSIMBIE
napajuieJbHbIe U MEPIEeHIUKYISIPHBIC
K IUIOCKOCTH, IPU3HAK
MEePHEHANKYJIIPHOCTH TIPSIMOM
Y IJIOCKOCTH, TEOpEMa O PSAMOI
MEPIIEHANKYISIPHOMN IIJIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE:
PacCTOSIHUE OT TOYKH JO MIOCKOCTH,

PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

AKTyanu3upoBath (haKkTbl © METO/IbI
IUIAHUMETPHUU, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OOBSACHATH, KAaKOH yroil Ha3bIBaCTCs
YIJIOM MEXAY NEePECEKAOINMUCS
IPSIMBIMHU, CKPELLIMBAIOIIUMUCS
MPSIMBIMU B ITPOCTPAHCTBE.

[laBaTp onpeneneHue
MEePHEHIUKYISIPHBIX TPSIMBIX

U IIPSIMOM, NEPIIECHIUKYIIIPHOU

K IUIOCKOCTH.

Haxoauts yriael Mexay
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B KyOe
U IUpaMuJe.

[IpuBOIUTE TPUMEPHI U3 peaTLHOU
JKU3HU U OKpY’Karolell 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEPIEHIUKYJIIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

Y TIEPIIEHUKYJIIPHOCTD IPSIMON

K IUIOCKOCTH.

dopMynMpoBaTh MPU3HAK
NEPIEeHIUKYISIPHOCTU IPSIMOM

U TUIOCKOCTH, IPUMEHSITD €r0 Ha
MpakTUKE: OOBACHITH
NEepIEeHINKYIIPHOCTh pedpa KyOa

1 IUarOHAaJIM €r0 TPaHu, KOTOpast €ro He
COJICPKUT, HAXOIUTh JUIMHY IMaroHaiu Kyoa.
BBIYUCIIATH BBICOTY IPABUILHOU
TPEYroJIbHOW U NPaBUIIBHON
YETBIPEXYTOJIBHOW MTUpaMU 110 JIMHAM

pEbep. PemiaTh 3a1aun Ha BEIYUCIICHHS,

CBA3AHHBIC C ICPICH AUKYIIAPHOCTBIO HpHMOﬁ




1 TIJIOCKOCTH, C UCITOJIb30BAaHUEM TIPH
PEIICHUY TUTAHUMETPHUECKUX (PaKTOB 1
METOJIOB.

OO0BACHATH, YTO HA3LIBAIOT
NEPIEHANKYJISIPOM U HAKJIIOHHOW M3 TOYKH K
IUIOCKOCTH; TPOEKLIMEN HAKIIOHHOW Ha
IUIOCKOCTh. OOBICHSATE, YTO HA3LIBACTCS
paccTosTHUEM: OT TOUYKH JI0 TNIOCKOCTH; MEXKITY
napajyieIbHBIMH TIOCKOCTSMU; MEXKTY
IIPSIMOM M MapajuIeIbHON €M IIOCKOCTBIO;
MEXAY CKPEUIMBAIOIIMMUCS TIPSIMBIMHU.
HaxoauThb 3TH pacCTOSHUS B MPOCTHIX
cllydasx B KyOe, mupaMue, npusMe.
MoaenupoBaTh peajabHble CUTYAlluu Ha
SI3IKE TEOMETPHUH, UCCIICIOBATh IIOCTPOCHHBIC
MOJIEJIN C UCIIOJIb30BAHUEM F€OMETPUUYECKHUX

TTOHSITHM.

Hcnoab3oBaTh pu pelieHUH 3a1a4 Ha
nocTpoeHue ceueHuit teopemy Iudaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB




VYTl MeXAY OPSIMBIMHU U

IIJIIOCKOCTAMU
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YTIbl B IPOCTPAHCTBE: Yroll MEXKIY MPSIMON U
[JIOCKOCTbIO; JIBYTPAHHBIA YroJ, JIMHEWHBIN
YTOJI IBYTPAHHOT'O yTia.
[lepneHIUKYISIPHOCTD MJIOCKOCTEHN: TPU3HAK
MEPIEeHIUKYISIPHOCTU ABYX IIOCKOCTEH.

TeopeMa 0 TpEX NepHeHANKYIIApax

AKTYaIu3MpoBaTh (PAKThl U METOMbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aHasiorud. JlaBaTth onpeaesieHue yria MexIy
IPSAMOM U IIIOCKOCTBIO, HOPMYyIUPOBAThH
TEOpeMy O TPEX NMEPIEHAUKYISIPAX U
oOparHyto K Heil. HaxoauTs yroi Mexmy
IIPSIMOM M TUIOCKOCTBIO B MHOTOI'PAaHHUKE,
paccTosiHue OT TOYKHU 10 IPSIMOM Ha
IUIOCKOCTH, UCIOJIBb3YsI TEOPEMY O TPEX
nepneHauKyspax. IlpoBogure Ha yeprexe
NEPHEHAUKYJIAP: U3 TOYKH HA NPSAMYIO; U3
TOYKH Ha IUIOCKOCTb. /JlaBaTh onpenenenue
JBYTPAHHOI'O yIJIa U €r0 3JIEMEHTOB.
OOBACHATH PaBEHCTBO BCEX JIMHENWHBIX YIJIOB
AByrpa"soro yria. Haxoaurs Ha ueprexe
JIBYIpaHHBIN YroJ Ipu pedpe MupamMuIbl,
IIPU3MBI, TIapAJUICIICIIUIIEA.




JlaBaTh ompeiesieHue yriia Mexmay
IJIOCKOCTSIMU. JlaBaTh onpeneneHue u
bopMyIMpPOBaTh MPU3HAK

B3aUMHO NEPHEHIUKYISIPHBIX TIJIOCKOCTEH.
HaxoauTth yriibl Mexay MI0CKOCTSMHU B KyOe U
nupamue. Vcrnoap30BaTh MpU pelIeHUH 3a1a4
OCHOBHBIC TEOPEMBI U METO/IbI TFITAHUMETPHH.
MoaenupoBaTh peajibHbIE CUTYaIlMU Ha S3bIKE
T€OMETPHUH, UCCIEA0BATh TOCTPOCHHBIC
MOJIEJIN C UCIIOIH30BAHUEM F€OMETPUUYECKHUX
TTOHATHH.
Hcnonp3oBarh pu pelieHUA 3a1a9 Ha
MOCTPOEHHE CEYCHUI COOTHOIIICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE




MHoOrorpaHHuKu
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[lousTnue MHOI'OrpaHHHUKA, OCHOBHBIC 3JICMCHThHI
MHOI'OI'paHHHWKA, BBIIIYKJIBIC W HCBBIITYKIIBIC
MHOI'OI'PAaHHUKH; pa3BépTI<a MHOT'OI'paHHHKA.

[Ipu3ma: «-yrojipHas Ipu3Ma; rpaHu U
OCHOBaHMS IPU3MBI; IPsIMAst U HAKJIOHHAsS
pHU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
npusMsbl. [lapannenenunen, npsMoyroabHbIN
napajienenunes u ero coicraa. [lupamuna: «-
yroJjibHasi MMpaMujia, TpaHu U OCHOBAHUE
UpaMu/ibl; O0OKOBas U MOJIHAS TOBEPXHOCTb

[ paMU/JIbl; IPAaBUJIbHASL U yCEUEHHAs
upamua.

DJIEMEHTBI IPU3MBbI U upamMuabl. [IpaBuibHbIe
MHOTOTPaHHUKU: TIOHATHE TPAaBUIILHOTO
MHOTOTpaHHMKA; IPaBUJIbHAS MPU3Ma U
[IpaBWJIbHAs IMPAMM/JIA; IPABUIIbHAS
TpeyrojbHas MMpaMua U MpaBUIbHbIN
TeTpa’ip; kKyo. [IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’dp, N0AEKadIp U

MKOCAdIP.

CUMMETpUsT B TPOCTPAHCTBE: CHMMETpUS
OTHOCUTCJIBHO TOYKH, pr[MOf/i, TIJIOCKOCTH.
DJeMeHThl ~ CUMMETPHM B TMHpaMHJIAX,
napaJuiesenune/ax, MIPaBUIBHBIX

AKTyanu3upoBath (haKThl 1 METO/IbI
[JIAHUMETPUH, PEIICBAHTHBIE TEME, IIPOBOIUTH
anasoruu. JlaBatp onpezeneHue

napajuieNienure/ia, paco3HaBaTh €ro
BU/JIbI U U3y4aTh CBOWCTBA. [laBaTh
ompeseNieHue MTUPaMUJIB,
pacro3HaBaTh BUJIbI TUPAMU/I,
dbopmyupoBaTh CBOMCTBA pEOED,

rpaHei 1 BbICOTHI TPaBUIIBHOM

MHOT'OI'paHHUKAaX

nmupaMubl.

HaxoauTe 1muromaas moiaHoi u 60KOBOKU
HOBEPXHOCTHU NUpaMubl. J[aBath
OlpeziesICeHNE YCEYEHHON TUPaMUBL,
Ha3bIBaTh €€ 1eMeHThl. DOpMyIupoBaTh
TEOpeMy O IIoLa i OOKOBOM MOBEPXHOCTH
IIPaBUJIbHOM yCE€4EHHOM nupaMuabl. Pemars
3a/1a4¥ Ha BBIYNCIICHUE, CBA3aHHbIE C
MApaMUJIaMU, a TAKXKE 3aJ1a4d Ha [IOCTPOCHUE
cedeHuil. J[aBaTpb onpezeseHnue npusMmsl,
pacrno3HaBaTh BUAbI IPU3M, U300paXkaTh
pu3MBbl Ha yepTexe. Haxoauts miomanb
MIOJIHOM U OOKOBOM MOBEPXHOCTH PU3MBI.
N3y4ats cooTHOIIEHN Diiiepa Ui yuciia
pedep, rpaHeil U BepIIMH MHOTOTPaHHUKA.
W3y4ars BUIbI IPaBUIIBHBIX MHOTOIPaHHUKOB,
WX Ha3BaHUS U KOJUYECTBO TpaHeit




BbruucieHue  3J€MEHTOB  MHOTIOIPAHHUKOB:
p&bpa, mmaronanmu, yribl. [lnomans OOKOBOIA
[MOBEPXHOCTU M IIOJIHOM IOBEPXHOCTH IPSIMOU
[IpU3MBI, IUIOLIAJb OCHOBAaHUM, Teopema o
OOKOBOM  TOBEPXHOCTH  MNpPSIMOM  NPHU3MBIL.
[Tnomane 0OoKOBOM [IOBEPXHOCTHU "
[MOBEPXHOCTU MPABUIBHON NMHUPAaMUIBI, TEOpEMa
0 IUIoUaad OOKOBOHM IMOBEPXHOCTH YCEUEHHOM
[TAPAMHU/IBI

H3yyaTh CUMMETPHIO MHOTOIPAHHUKOB.
OO0BSICHATH, KAKKE TOYKH HA3BIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEIHHO JTJAHHON TOYKH,
MPSIMOM WJIH TNIOCKOCTH, YTO Ha3bIBAIOT
IIEHTPOM, OCBIO HJIM TIJIOCKOCThIO CHMMETPUH
¢urypsl. IlpuBoaAUuTHL MpUMeEPHI
CUMMETPUYHBIX (DUTYp B apXUTEKTYpE, TEXHUKE,
npupoje. MoaeaupoBaTh peaabHbIE CUTYallUN
Ha SI3BIKE TEOMETPHH, UCCIIECIOBATh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAaHUEM
T€OMETPUUYECKHUX MOHSATHH, UCIIOJIb30BATh
110/1001i€ MHOTOI'PaHHUKOB

O0BbEMBI MHOTOTPaHHUKOB

[Tonsstue 00 o00BEMe. OOBEM mNHUpPaMUIBI,
MTPU3MBI

AKTyanu3upoBaTh (paKkThbl 1 METOAbI
IVIAHMMETPHH, PeJIeBAHTHbIE TeMe.
OOBSCHATH, KAK U3MEPSIOTCH 00bEMBI TeJ,
NPOBO/ISl AHAJIOTHIO € U3MepeHHneM IIomaaen
MHOTI'0YT0JIbHUKOB. DOpMynMpoBaTh
OCHOBHBIE CBOIicTBAa 00BEMOB. I3yuars,
BBIBOJUTH (hOPMYJIbI




00BEMa MPSIMOYTOJILHOTO Mapaiesenuresa,
MPU3MBbI U TUPAMHU/IBI.

Boruncnsate 005EM NPU3MBI U TUPAMUIBI 110 KX
anemeHTaM. [IpuMeHsaTs 00BEM IS peleHs
CTEPEOMETPUYECKHX 3a/1a4 U I HaX0XKICHHUS

reOMETPUYECKUX BEIUYHUH.

MopenupoBaTh peajibHbI€ CUTYallUU Ha SI3bIKE

r€OMETPUH, UCCIIEIOBATH TOCTPOCHHBIE MOAEIHN
C UCIOJIb30BAHUEM I'€OMETPUUYECKUX TTOHATUI

IloBTOpEHME: CEUEHHUS, PACCTOSHUSA
U yTJIBI

[loctpoeHne cedyeHUii B MHOIOIPAHHHUKE.
BblunciieHrMe  pacCTOSSHUW:  MEXKAy  JAByMs
TOYKaMHU, OT TOYKH 10 INPAMOU, OT TOYKU IO
[JI0CKOCTH; MEXIY CKPELIMBAOIIMMUCS
NpsAMBIMU.  BpluncieHue  yriaoB:  MEXAy
CKPELIMBAIOIMMUCS TPSIMBIMH, MEXKIY NPSIMON
U IUIOCKOCTBIO, JBYTPAaHHBIX YIJIOB, YIJIOB
MEXY IIIIOCKOCTSIMU

CTpouTth ceueHne MHOIOIPaHHUKA METOIOM
CIIEJIOB.

JdaBaTh onpejejieHHe pacCTOSHUS MEXKIY
¢urypamu. Haxoguthb paccTossHue MEXIy
MapajulIeIbHbIMU TUIOCKOCTSAMHU, MEXKIY
IIJIOCKOCTBIO U MTapaJUIEIIbHOMN €1 MPAMOH,
MEXAY CKPELIUBAIOIIUMUCS IIPAIMBIMHU.
CTpouTh JIMHEHHBIN yroJl IBYTPaHHOIO yIia Ha
yeprexke

MHOI'OI'paHHUKAa U HAXOJAUTH €ro BCIIMYUHY.
HaXOJII/ITI) YIJIBI MEXKAY IIIOCKOCTAMU B
MHOT'OI'paHHUKax




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68




11 KUIIACC

HaumenoBanue pazzaena (tembl) | KonudectBo OcHoBHOE coepKaHne OcHOBHBIE BUJIBI ACATEITLHOCTA O0YUAIOIUXCSI
Kypca 4acoB
Tena Bpatenus 12

Cdepa u map: HeHTp, pajnyc, TUAMETP;
IUIOINAb MOBEPXHOCTH cepbl. B3anmuoe
pacmosoxeHue cepsl U TUIOCKOCTH;
KacaTeJbHast IIIOCKOCTh K cdepe; TIomanb
chepnl. U300paxkenue cdepsl, mapa Ha

miockoctH. CeueHus 1apa

AKTYyaJIn3upoBaTh PaKThl U METOBI
IUTAHUMETPUH, PEICBAHTHBIC TEME, MPOBOAUTH
ananoruu. /laBaTth onpenesieHust chepsl U
mapa, ux UeHTpa, paguyca, TMaMmeTpa.
OnpeaensaTs chepy Kak QUrypy BpalieHus
okpyxxHocTu. UccnenoBaTh B3auMHOE
pacrioyioskeHue chepbl U TUIOCKOCTH, IBYX
chep, HITICTPUPOBATH ITO HA YePTEkKaAX U
pucyHkax. @opMyJIMpOBaTh ONPE/CIICHIEC
KacaTelbHON TIOCKOCTH K cpepe, CBOWCTBO U
MPU3HAK KacaTebHOU TUIOCKOCTH.

3HAKOMHUTLCS C T'€OAC3NYCCKMMU JIMHUAMHA HA

chepe




[{unuHaprdeckas MoBEPXHOCTb, 00pa3yoIne
LWIMHIPUYECKON TOBEPXHOCTH, OCh
HWIMHAPUYECKON OBEpXHOCTU. L{nimmHap:
OCHOBaHHUA U OOKOBast MOBEPXHOCTH,
o0pa3yroIas 1 0Ch; IIOMAas OOKOBOM 1
MTOJTHOW TTOBEpXHOCTHU. M300paskeHne
WIMH]Ipa Ha TUIOCKOCTH. Pa3BépTka
munHapa. CeueHus NUIMHAPA (TIOCKOCTHIO,
napajuieTbHON WU MEepHIeHAUKYISIPHON OCcH

IAJTUHIPA)

OO0BbSACHATD, YTO HA3BIBAIOT IIMJIMHAPOM,
Ha3bIBaTh €ro 3JieMeHThl. U3yuaTs,
00BbSACHATD, KaK MOJYYUTh LIWJIMHJP MYTEM
BpaIeHUs IPSIMOYTOJIbHUKA.

BbIBOAUTH, HCNIOJIB30BATH (YOPMYIIBI JIS
BBIYHMCIICHHS TUTOIIaIK OOKOBOH MTOBEPXHOCTH
uuwinHapa. U3ydyarh, pacno3HaBaTh
pa3BepTKy LWJIUH]IpA.

HN300paxkaTh HWIMHAP U €70 CEYEHUS
IJIOCKOCTBIO0, MTPOXOIAIIECH Yepe3 €ro och,
napajuieJIbHON WIN NEePIEHIUKYISIPHON OCH.
HaxoauTts mmiomniagy 3THX CEUSHUM.
MopaeanpoBaThb peaibHbIC CUTYaIlMU Ha SI3BIKE
Tr€OMETPHUH, HCCIIEI0BATH IOCTPOCHHBIE
MOJICJIU C UCTIOIb30BAaHUEM F€OMETPUUECKHIX

HOHSITHI

Konnueckast moBepxXHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCh U BEPIINHA
KOHHYECKOU oBepxHocTH. KoHyc:
OCHOBaHME U BEpIIHHA, 00pa3yrolas U och;

iomanab

OO0BbSACHATH, KaKO€ TEJI0 Ha3bIBAlOT KPYTrOBBIM
KOHYCOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3yuathb, 00bACHATD, KaK OTYYUTH KOHYC
IIyTEM BPAILECHUS IIPSIMOYTOJIBHOIO

TPEYrOJIbHUKA.




OOKOBOW M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIH

KOHYC: OOpasyloliue M BBICOTA; OCHOBAHUSA U

OOKOBast MOBEPXHOCTb.
N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHIO, apayIeIbHOW OCHOBaHMIO, U

MJIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIIUHY)

N300paxaTh KOHYC U €70 CEUEHUS
MJIOCKOCTBI0, TPOXOIAIIEH Yepe3 OCh, U
MJIOCKOCTBI0, IEPIEHAUKYIISIPHOM K OCH.
N3yuaTh, pacno3HaBaTh pa3BépPTKy KOHYCA.
BbIBOAUTH, HCNIOJIB30BATH (YOPMYIIBI JIS
BBIYHMCIICHHS TUTOIIaIK OOKOBOH MTOBEPXHOCTH
KoHyca. HaxoauThb 1101aam ceueHu,
MPOXOISIINX Yepe3 BEPIINHY KOHYCa UITU
NEePIEHIUKYISIPHBIX €r0 OcH. OOBSICHATD,
KaKO€ TEJIO Ha3bIBACTCA YCEUEHHBIM KOHYCOM.
H3yuathb, 00bACHATD, KaK €r0 MOJYYUTh
MyTEM BpallleHHs PSIMOYTOJILHON Tpareiuu.
BbIBOAUTH, MPUMEHATH GOPMYITY TSI
BBIYHMCIICHHS TUIOIIAK OOKOBOM TOBEPXHOCTH

YCE4YEHHOTO KOHYyCa

Komb6unanust ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OIMCAHHBIN 0KOJIO cdepbl; cepa, BIucaHHast

B MHOT'OT'paHHUK UJIU B TCJIO BpalllCHUA

AKTYyaJIu3upoBaTh (PaKThl U METObI
IUIAHUMETPHUH, PEJIEBAaHTHBIE TEME, TPOBOIUTH
aHanoruu. Pemars crepeomMeTpuyeckue
3a]1a4M, CBA3aHHbIE C T€JIaMH BPallCHMUS,

MMOCTPOCHUCM CEYCHMH Tel BpalcHus,




C KOMOMHALIMSAMU TeJ BpaIleHUs 1
MHOTOTPaHHUKOB HAa HAaX0X/IEHUE
reoMmeTpuyeckux BennyuH. MUcnoab3oBaTth
IIPU PELIEHNU CTEPEOMETPUUECKUX 3aa4
IUTAHUMETPUYECKUE (PaKThl U METOBI 33/1a4H
Ha BBIYMCIIEHUE U JI0KA3aTEeNbCTBO.
MoaeaupoBaTh peajibHble CUTYallud Ha S3bIKE
reOMETPHHU, HCCIe0BATh IOCTPOCHHbIE
MO/JIEJIU C UCIOIb30BAHUEM F€OMETPUUECKUX

HOHSTUH

OO0BEMBI TEN

[Tonsitne 06 06bEMe. OCHOBHBIE CBOMCTBA
00bEéMOB Ten. O0bEM IMIIMHIIpa, KOHYCA.

O0bEM 1mapa U mIoImaas chepbl

AKTyaJIu3upoBaTh (PaKThl U METObI
IJIJAHUMETPHUH, PEIIEBAHTHBIE TEME, IPOBOJANTH
aHajsoruu. BeIBOAUTH, HCII0JIB30BATH
bopMyIibl 00bEMOB: TPU3MBI, IWIUHIPA,
IIMPAMHU/JIbI, KOHYCa; YCEUEHHOM NUpaMHIbI U
yce4€HHOro konyca. Pemarns
CTEPEOMETPUYECKUE 3a1aUU, CBA3AHHBIC C
BbIUHCIIEHHEM 00BEMOB. DPOpMYJIMPOBATH
OIIpEIEJICHUE IIAPOBOI0 CErMEHTA, IAPOBOT0O

CJIOA, IapoOBOIro CEKTOpA.




[IpumensTh hopmyJibl
JUTSL HAXOKJICHHSI 00bEMOB IIAPOBOTO

CEIrMCHTA, IIapoOBOIro CEKTopa

ITono6HbIE Tena B IPOCTPAHCTBE. PemaTth cTepeoMeTpuieckue 3aaau,
CooTHo1IEHNS MEX Ty IIOIAISIMU CBsA3aHHbIE C 00BEMOM I1apa U IJIOLIA/IBIO
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX chepbl. MoaeaupoBaTh peajabHbIe

TEl CUTYAIlMH Ha SI3bIKE TEOMETPHH,

MCCJIEIOBATh MMOCTPOCHHBIE MOJIENIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHSITHIA.
AKTYyaJIu3upoBaTh (PaKThl U METObI
TUIAHUMETPHH, PElIeBaHTHBIEC TEME,
MPOBOANTH aHaioruu. Pemars
CTEpEeOMETPUYECKHUE 3aaUH, CBSI3aHHBIC C
COOTHOIIIEHUEM 00BEMOB U TIOBEPXHOCTEH
MOAO0OHBIX TE B TPOCTPAHCTBE.
MoaenupoBaTh peajibHbIE CUTYalluy HA
SI3BIKE TEOMETPHUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIHU C UCIIOIb30BaHUEM

F€OMETPUYECKUX MOHSATUI

BekTopsl 1 KOOpAUHATEI B 10 BekTop Ha IMJIIOCKOCTU M B IPOCTPAHCTBE. | AKTYAJU3UPOBATH (HaKThl U METO/IbI

IIPOCTPAHCTBE Cio’xeHue ¥ BBIYUTAaHUE BEKTOPOB. IIJIAHUMETPHUH, PEJICBAHTHBIE TEME,
'YMHOXKEHUE BEKTOpa Ha YKCIIO. IIPOBOAMTH aHajoruu. OnepupoBarhb
PasnoxeHnne BEKTopa 1o TpEM MOHATHEM BEKTOP B POCTPAHCTBE.

HEKOMITJIaHApHBIM BekTopaM. [IpaBuino | @opmMyJIUpoOBATH IPABUIIO

[apajjicjacunumncaa. Pemenne 3aaa4, napajjicjicnmicaa rmpu CJI0XKCHUN




CBSI3aHHBIX C MPUMEHEHUEM ITPaBUJII
JIEUCTBUI C BEKTOPAMH.
[IpssMoyrosbHAst CUCTEMA KOOPJIUHAT B
npoctpancTBe. KoopanHaTel BeKTOpa.
[Ipocreiiive 3aa4u B KOOpIMHATAX.
'Yron mexay BekTopamu. CKasipHOE

[IPOU3BE/ICHNE BEKTOPOB. BhIunciieHue

YTJIOB MCKAY IMPAMBIMU U INIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOX ITPU

pPeIICHUHU I'COMCTPHUYCCKHUX 3a1a4

BEKTOPOB.

CkJaabIBaTh, BBIYUTATH BEKTOPBI,
YMHO:KATh BEKTOp Ha uncio. U3yuyarb
OCHOBHbBIE CBOMCTBA 3TUX OIEPAIIHA.
JaBaTthb onpenesieHre IPSIMOYTOJIbHON
CHUCTEMBbI KOOPJMHAT B IPOCTPAHCTBE.
Breipa3uth KOOpIMHATHI BEKTOPA Yepe3
KOOPJMHATHI €r0 KOHLIOB. BBIBOAUTB,
HCNO0Jb30BATH (POPMYJTY JITUHBI BEKTOPA
Y PACCTOSIHUS MEXTY TOUKaMHU.
BreipakaTthb ckansipHOE POU3BEICHHE
BEKTOPOB 4Yepe3 UX KOOPAUHATHI,
BBIUUCIIATH YTOJ MEXKIY ABYMS BEKTOpamH,
nByMs ipsiMbIMH. HaxoauTh yrona Mexay
MPSIMOU U TIOCKOCTBIO, YTOJI MEXKAY ABYMS
MJIOCKOCTSIMU aHATUTHYECKUMU METOAaMHU.
BreIBONTE, UCTIONB30BATH GOPMYITY

pacCTodHNA OT TOUKHU O IIJIOCKOCTHU

[ToBTOpenue, o6odIIEHNE 1
CUCTEeMaTH3alHsI 3HAaHHHA

OcHoBHbBIE QUTYPBI, PAKThI, TEOPEMBI
Kypca IJIaHUMETPUU. 3a1a4uu
[IAHUMETPUU U METOJIbl X PEIIECHHUS.
OcHOBHBIE GUTYpPBI, HAKThI, TEOPEMBI
Kypca CTepeOMEeTpHUH. 3a1auu
CTEPEOMETPUU U METOABI UX PELLICHUS

Pemars mpocreiimue 3agaun Ha
HAaxO0’JIEHUE JUIMH U YTJIOB B
T€OMETPUUYECKUX (PUTYpax, IPUMEHSITh
teopemy [Iudaropa, TeopeMsl CHHYCOB
1 KocuHycoB. HaxonuTe muiomaas
MHOT'OYTOJIbHUKA, KpyTa.
Pacnio3znaBath noo0HbIE UTYPHL,
HaxO0JIUTh OTHOILIECHHUS IJIUH U
IUTOIMAgEH.

Hcnonb3oBath npu pelieHun
CTEpPEOMETPUUYECKHX 3a/1a4 (aKThl U
METO/Ibl TIIAHUMETPHUH
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0paskeHus! Ha pUCYHKaAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MnepeCeKaromuecs 1mIOCKOCTH,
MNepeCCKaromuecsd 1rnmpamMad U IjI0CKOCTb

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

IlonsTus: MepeceKaromuecs 1mI0CKOCTH,
NnepeceKkarommecsa npsAamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 Ky0e U nupaMmue,
uX pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauanpHble CBEICHUS O KY6e " IupamMuze,

uX pa3BEépTKU U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; MApaJIEIbHOCT TPEX
HPSMBIX
[TapamienbHOCTb MPSAMBIX U IIJIOCKOCTEN B

13 npoctpascTse: [lapamiensHOCTh IpsMON 1
IJIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuieJIbHbIe MIIOCKOCTH

18 CBolicTBa napajuieIbHbIX INIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TETpa’ap, Kyo,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[leprieHAMKYIASIPHOCTH NPAMOUN 1

23 IUIOCKOCTH: IEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak NepneHIuKyJIIpHOCTH PSIMOU U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEKAY
IPSIMOM U TUIOCKOCTBEO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHANKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nepHnEeHAUKYIAPaAx
KonTponbhas paboTa no remam

44 "TlepnieHIUKYJISPHOCTD MPSIMBIX U

Al

riockocTeil" 1 "YTIbl MeXay NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: N-yrospHas NMpaMuIa, FPAHA U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOTI'OT'PaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 Konrtponbnas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 06o0IIEHHE CUCTEMaTH3aIUs
65 3HaHui. [locTpoeHue ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

2.09

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

B3aunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomans cheps

9.09

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOM
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
PazBépTka unnunapa. CedeHus HUIMHIpA
(TTOCKOCTHI0, MapajiebHON HiTu
MEPIEeHIUKYIIPHON OCH [IUIUH/PA)

16.09

23.09

30.09

7.10

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH

14.10




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H 21.10
MIOJIHOM MOBEPXHOCTH
VYceu€HHbII KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBaHMS U OOKOBas 11.11
MOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHONW OCHOBAHUIO, 18.11
Y IUIOCKOCTBIO, MPOXOISIIEH uepe3
BEPILUHY)
11 Komb6unanus ten BpaiieHus u 9511
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMMCAaHHBIA OKOJIO
12 cdepsl; cdepa, BUcaHHAs B 2.12
MHOTOTPaHHUK WU B TEJIO BPALICHUS
[Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA
13 . 9.12
00BEMOB Tel
14 O06bEM UIMHApa, KOHYyCa 16.12
15 O06BEM mapa 1 wiomaas chepsl 23.12
[TogoOHbIE TeNa B MPOCTPAHCTRE.
16 COOTHOIIEHUS MEXKTY TUTOIIAITMHI 13.01
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI
17 KonrtponsHas padora no temam "Tena 20.01
Bpamenus" u "O0bemMs Ten" '
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 27.01
19 Crno’xeHue ¥ BBIYMUTAHNE BEKTOPOB 3.02
20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 10.02




21

Pasnosxenune BekTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaJiesnenumnena

17.02

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEUCTBUN C
BEKTOPaMH

24.02

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaThl BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

02.03

9.03

25

Beluncnenue yrios Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

16.03

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KontponbHas pabora o Teme "BekTopbl

Y KOOPAMHATHI B IPOCTPAHCTBE"

23.03

6.04

28

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

13.04

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

20.04

30

[ToBTOpeHue, 0600IEeHNE U
cUCTEMAaTH3ays 3HAaHUNA. 3a1a4yn
TUTAHUMETPUH H METOJIbI UX PEIICHHS

27.04




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1a4yun 1 4.05
IJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

39 cucteMaru3anus 3Hannii. OCHOBHEIE 1 11.05
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUHU

33 KoHntposbHas pav160Ta B paMKax 1 18.05
MIPOMEKYTOYHOM aTTeCTaIluu

34 [ToBTOpEHME, 0606H_[eHI:Ie u 1 25.05
CHCTEMAaTHU3aIUs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

I'eomerpus, 10-11: VYuebd. mua oOmeoOpazoBar. yupexacHuii/ JI.C.AtaHacsH,
B.®.byry30B, C.b.KagomiieB u ap. — M.: [Ipocsenienue, 2011.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

JI. C. Atanacsn, B.®. Byry3os, C.b. Kagomuesa u ap. I'eomerpust. Yuebuuk mis 10-
11 xmaccoB 00mEeoOpa3oBaTeNbHBIX yuYpexAcHU. ba3oBeiii u  NpodHIbHBIMA
ypoBeHb. Mockaa. [Ipocsemenne.2011r.

Bb.I'. 3uB. unaktuueckue marepuansl mo reomerpuu mns 10 kmacca. Mockaa.
[Tpocsemienne.2007

Bb.I'. 3uB. lunaktudyeckue martepuanbl 1o reomeTpuu mis 11 kmacca. Mockaa.
[Ipocsemenue.2011r.

C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10-11 kmaccax. Kuura st
yautens. Mocksa. [Ipocsemenue.2007

E.M. PabunoBuu Maremaruka. 3amaun Ha TOTOBBIX ueprexax. ['eomerpus. 10-
I 1knaccsl. Mocksa. MJIEKCA. 2008

A.Il. EpmoBa, B.B. 'omo6oponbko. Maremarrka. Y CTHBIE IPOBEPOYHBIEC N3aYETHBIC
pabotsl. Ycraas reomerpus. 10-11 knaccsl. Mocksa. MJIEKCA. 2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

WudopmaiimoHHO-IOMCKOBas cUCTeMa caMmooOpa3zoBanusi- hitp://uztest.ru
WudopmarmonHo-nouckosas cucrema 3agauu — http://zadachi.mccme.ru
Maremaruka Juis OCTYMAKOIMIKX B By3bl. — http://www/matematika.agava.ru
"CeTh TBOPUYECKHX YUUTENIeH" WWW.it-n.ru.

HuTepakTHBHOE 00YUCHHE HA YPOKAX MaTEeMATUKH [ DIEKTPOHHBIN pecypc].
http://pedsovet.org/component/option.
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