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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10-11 MBOY COI Ne3 r. Kancka pa3zpaboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMMU:

1. @enpepanpHoro 3akoHa OT 29.12.2012 Ne 273-03 «O06o6pa3oBanuun B Poccuiickoi
Denepauuny;

2. llpukaza MunobpHayku ot 17.05.2012 Ne 413 «O06 ytBepxkacHuu (HeaepaabHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero obiiero obpa3zoBaHUsN» (C
W3MEHEHUSIMHU, BHECEHHBIMU NpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

3. Ilpukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun (enepanbHOM
00pa30BaTeNbHON MPOTrpaMMbl CPETHETO OOIIET0 0Opa30BaHUsY;

4. Ilpuxaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsaka
OpraHM3allMl M OCYIIECTBJICHHUS] 0O0pa30BaTEIbHOW JEATEIBHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeabHbIM  IIpOrpaMMaM—O0pa30BaTEIbHBIM  [IpOrpaMMaM  HadaJlbHOTO
0011er0, OCHOBHOI'O OOIIETO U CPEAHETO 0011ero 00pa3oBaHUs»;

5. CII 2.4.3648-20 «CaHuTapHO-2MUEMHUOIOTHYECKIE TpeOOBaHUS K OpraHu3alusiIM
BOCIHUTAHUS M 00y4eHUsl, OTAbIXa U O3J0POBIEHUS JETeH U MOJIOICKNY, YTBEPKICHHBIX
MMOCTAaHOBJICHHEM TJIABHOTO caHUTapHOTO Bpada oT 28.09.2020 Ne 28;

6. CanlluH 1.2.3685-21 «I'uruenudeckne HOPMATHUBBI W TpPeOOBaHHS K 0OECIECUCHUIO
Oe3omacHoCTH M (WiHM) Oe3 BPEAHOCTH JUIsl 4eloBeKa (aKTOPOB Cpellbl OOMTaHUs»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IVIABHOI'O CaHUTapHOTo Bpaya oT 28.01.2021 Ne 2;

7. KoHuenuuu pa3BUTHS MaTeMaTHUYECKOro 0Opa30BaHUS, YTBEPXKJIEHHOW pacHopsKeHHEM
[TpaButensctBa 0T 24.12.2013 Ne 2506-p;

8. ®denepanbHOi pabouel mporpaMmsel yueOHOro Kypca«l eomeTpusi», KOTOPBIH BXOIUT B
cocTtaB yueOHoro npeamera «MareMaTHKay.

Pabouas nmporpamma yduebHoro kypca «['eomeTpus» 6a30BOTO YpOBHS JJI 00YJaOIUXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe deneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpeaHero ooduiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUU,
OpPeIbIBISEMBIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, U TPAJUIMUNA POCCUHCKOTO 0Opa3oBaHMUS.
Peanuzanuss  mporpaMmbl  oOecrieuyMBaeT  OBJIAJCHHE  KJIIOUYEBBIMM  KOMIETEHIMSIMH,
COCTaBJISIIOLIMMU OCHOBY IS CaMOpa3BUTHSL U HENPEPBIBHOIO 00pa3oBaHUsl, IEIOCTHOCThH
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IUYHOCTH 00YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETPHM Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTHYECKOM 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pe3ylbTaToOB
00y4YeHHsI T€OMETPHH B HANpaBJIEHUHU JIMUHOCTHOT'O PAa3BUTHUs OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIMOHAIBHON MaTeMaTH4ecKOH TPaMOTHOCTH, H3YYEHHs IPYTUX Y4eOHBIX IMCLUIUIMH.
PazButre y oOywarouiuxcs NpaBUIBHBIX MPEACTAaBICHUM O CYIIHOCTH M MPOUCXOXKACHUU
reOMETPUYECKUX a0CTpaKLUii, COOTHOIIECHUH PEAIbHOIO U UJEATIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIIEHUN U IIPOLIECCOB PEAIIBHOIO MHUpA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIA MAaTeMaTHYeCKOr0 MOJCIHMPOBAaHUA B HAyYHOM I[I03HAHUU U B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAyYHOIO MHUPOBO33PEHUS YYAIMXCs, a TaKXKe KadyecTB
MBILIIEHHSI, HEOOXOANMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.



['eomerpus sBisieTcsi OOHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CPEIHEro OO0ILero
o0pa3oBaHus, TaK KaK OOECIeYMBAET BO3MOXKHOCTb HM3y4YCHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOMU.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE HPU HM3YYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M IOCTPOCHMM LECTOYKM JIOTMYECKUX YTBEP)KIECHUN B XOJE€ pELICHUS
FEOMETPUUECKHUX 3a/la4, YMEHUE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUH 33a4 €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YAaCTHOCTH U3 Kypca
bu3UKH.

YMeHHe OpHUEeHTHPOBATbCS B IIPOCTPAHCTBE HIPAET CYILECTBEHHYIO pPOJb BO BCEX
o0nacTsaxX JesaTeNbHOCTH 4esoBeka. OpHeHTalus 4elloBEKa BO BPEMEHHM U IPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIHMaJIbHOTrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIET0 MUDA,
yCIOBHE  YCHEIIHOIO0 IIO3HAHUS M aKTHUBHOIO  IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHAET pa3Hble BUAbI YUeOHOM U TPy1OBOH
NEeSITETILHOCTH, SIBISICTCS OJHUM M3 MPO(ECCHOHATBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBILIUIEHUS] — CYLUIECTBEHHOI'O KOMIIOHEHTa B IIOJrOTOBKE K IPAKTUYECKOH
JESATEIIBHOCTH 110 MHOTMM HAaIIPaBJICHUSM.

Llens ocBOEHMSI TpOrpaMMBbl yueOHOTO Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUECHHS
— o0mieoOpazoBarebHOE M OOIICKYJIBTYPHOE DPA3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH MPHUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMAaTHUYECKUX I€OMETPUUYECKHMX 3HAHUU U
JecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXXHOCTH YCIIELIHOT'O IPOI0JDKEHNs 00pa30BaHus Mo
CHEIHAILHOCTSIM, HE CBA3aHHBIM C NPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpaMmma mo reoMerpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0yYarolmuxcs
CpEeIHEN WIKOJIBI, HE HCIBITHIBABUIMX 3HAUYMUTEIBHBIX 3aTPYJHEHHN Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3oM, oOydaroluecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTh
o0uye MaTeMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CleUU(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpeMEHHOM oO1uiecTBe. Kpome 3T0ro, 0oHM UMEOT BO3MOKHOCTb U3yYUTh T€OMETPUIO
6osee ri1yOoOKO, €Clii B JallbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npodecCHOHATBHOMN 1eATENbHOCTH.

JlocTuxkeHue 1enu 0OCBOEHUS MpOorpaMMbl 00eCcreunBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3anad. [IpuoputeTHBIMU 33a/1adyaMu OCcBOeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCSA:

1. ¢dopMHpOBaHME TPEACTABICHUS O TEOMETPUU KaK YacCTH MHPOBOM KyJIbTypel U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

2. (QopmHupoBaHME TMPEACTABIEHUS O MHOTOTPAaHHUKAX M TeJax BpalleHus Kak o
BaXHEHMIINX MaTeMAaTUYECKUX MOJEIAX, MO3BOJSIOUIMX ONMCHIBATh U M3ydaTb pa3HbIE
ABJICHUS OKPY>KAIOILIEr0 MUPA;

3. (QopmHupoBaHME YMEHMs pPAClIO3HAaBAaTh HAa YEPTEKax, MOJEISIX M B pealbHOM MHpe
MHOTOTPaHHUKH U TeJla BpalleHMUS,;

4. OBJIAJCHME METOJAaMH pEUIeHHs 33Jad Ha TOCTPOCHHMS Ha  HM300pakeHUsIX
IPOCTPAHCTBEHHBIX (QUTYD;

5. (opMuUpOBaHHE YMEHHUs ONEPUPOBATH OCHOBHBIMHU IOHATHSMM O MHOTOTPAaHHUKAX H
TeJNax BpalleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

6. OBJIQJICHUWE AITOPUTMAMH pEIIECHUS OCHOBHBIX THUIIOB 3a/a4; (OPMHUPOBAHUE YMEHHS
IPOBOAMTH  HECIOXKHBIE  JOKA3aTEJIbHBIE  PAcCyXACHHS B  XOAE  PELICHUS
CTEPEOMETPUYECKHUX 3a/1a4 U 33]1a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;



7. pa3sBUTHE  MHTEIUIEKTYaJbHBIX UM  TBOPYECKUX  CIIOCOOHOCTEH  oOydarommxcs,
IIO3HABATEJIbHON aKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHUM, KPUTUYHOCTH MBILLICHUS;

8. (opmupoBaHue (QYHKIMOHATBHOM TPAMOTHOCTH, PEJCBAaHTHOM TI'E€OMETPUU: YMEHHUE
pacrio3HaBaTh MPOSABICHUS I€OMETPUUYECKUX HNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaJbHBIX JKU3HEHHBIX CUTyalUsIX M IpPH HM3YyYEHUU JPYTUX Y4eOHBIX MpPEAMETOB,
NPOSIBJIICHUSI 3aBHCUMOCTEH W 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HX Ha S3BIKE
FeOMETPUM M CO3/1aBaTb I'€OMETPUYECKHE  MOJEIH, IPUMEHATh  OCBOCHHBIN
FCOMETPUYECKHN  ammapar Uil pPEIIeHUs IMPAaKTHUKO-OPUEHTUPOBAaHHBIX  3ajady,
MHTEPIIPETUPOBATh U OLICHUBATD ITOJIyYCHHBIEC PE3YJILTATHI.

OTIU4UTENbHON 0COOEHHOCTHIO POTPAMMBI SIBJISIETCSl BKIIIOUEHUE B KYpC CTEPEOMETPUHU
B Hayaje €ro u3ydeHus 3a7ad, pEIIaeMbIX Ha YPOBHE MHTYUTHUBHOIO IIO3HAHUA, U
onpenenéHHbIM 00pa30oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 U IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHPYET K JAIBHEUIIEMY U3YUEHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HArJIAJHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO €CTh
TEOPETUYECKHE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JEeATEIIBHOCTH. Pa3BuTHE INPOCTPAaHCTBEHHBIX IPEACTAaBICHMM y ydalluxcs B Kypce
CTEpPEOMETPUH MPOBOJUTCS 3a CUET PEIICHUS 3a]a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPUPOBAHUE MHPOCTPAHCTBEHHBIMM oOpasamu. Co3maHue oOpa3a HPOBOAUTCS C
OIIOPOil Ha HAIISITHOCTh, a ONIEPUPOBAHUE 00pa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICJICHHOT'O U3MEHEHHUs €r0 UCXOAHOTO COAEPIKAHMS.

OcHoBHBIE cofepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «lIpsiMble U IJIOCKOCTH B NMPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl n
KOOPJIMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN PACIIPEACIIACTCS HE TOIBKO
[0 COAEp)KaTeNIbHBIM JIMHUSM, HO M MO TrojaM oOydeHHs Ha YpOBHE CpeIHero oOIuero
o0OpazoBaHus.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsl, pacrpeeaEHHbIM 0 rofaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4yToObl  OBJAJEHHE T€OMETPUYECKUMH  TMOHATHSAMM U HaBBIKAMU  OCYILECTBISIOCH
MOCJIEZI0BATENbHO M IMOCTYNATENbHO, C COOJIIOJIEHUEM TPUHIMUIA PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOLIYI0 CHCTEMY I€OMETPUYECKHX MPEACTAaBICHUIN 00yJaromumxcs,
pacumpsis ¥ yriayosnsis e€, o0pa3yst IpOoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun otBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 wac B Henenmo B 11
KJ1acce, BCero 3a jiBa roga oOyuenus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHoOe pacnosiokeHue NMpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINUECS, apaJlIeIbHbIE U
CKpelmuBawpIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTe. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI HA MIIOCKOCTU: TETPAdIP,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HakJIOHHBIE: PACCTOSHHME OT TOYKU O
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroapHas nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapajulesenuIe U ero cBoicrtsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHHKH: MOHSITHE MPABUIBHOTO MHOIOIPDAaHHUKA; MPAaBWJbHAS IPU3Ma W IIPaBHIIbHAS
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHHs NpU3MBI H
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
DOneMeHThl CUMMETPUH B IIMpaMuiax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pasyloliye KOHUYECKOW IMOBEPXHOCTH, OCb U BEpILIKHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIaab MoBepxHOcTU cdepbl. B3aummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

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

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINMCAaHHBIM OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHMS MEXAY IUIOIMIAISIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

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

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunatsl Bektopa. Ilpocreiimiue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ HpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIEeCcTBAa, MPEACTABICHUEM O MaTeMaTHUYEeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTuyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cPepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaZa B IIOCTPOCHHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, peryispHas (uandeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCHOHATBHON AeSTeNIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUJIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; T'OTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HAa COCTOSHUE MNPUPOIAHONW M COLMAIBHOM Cpeabl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTaluel Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH W MaTeMAaTUYECKOW KYJIbTYpOW KaK CPEICTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOGHUS IPOrpaMMBbl yueOHOTro npeamera «MaTtemaThka
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.
1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCo8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUSA:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIIICCTBCHHBIC MPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMHU; (HOPMYIHUPOBATH OMpEAENCHUs TMOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHHHUMATH, (OPMYJTUPOBATH M MPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTCIHHBIC H
OTpHIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B (akTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® J[eJTIaTh BBIBOJIBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIPSMBIC
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXICHUS U BHIBO/IBI,

® BEIOMpATh CIOCOO pemieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BAapUaHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HICITOJIB30BATh ~ BONPOCHI ~ KaK  HCCIICIOBATEIbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITEJIBHO ~ CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCICIOBaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4yecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOSITENBHO (POPMYITHPOBATH 000OIIEHHUS U BHIBOIBI IO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIO/IEHUs, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTHh IMOJYYCHHBIX DPE3yJIbTaTOB,
BBIBOZOB 1 0000IIEHNI;



® [I[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCa, & TAK)XKE BBIIBUTaTh MPEINOI0KEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unopmanmeii:

® BELSIBJIATH AC(PUIINTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJISl OTBETA HA BOIIPOC U JIJIS
peLIeHHS 3a/1a9u;

eBEIOMpaTh HMH(MOPMAIIMIO W3 HCTOYHHKOB pAa3jMYHBIX THIIOB, aHAJIHU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
NPECTaBICHHUS;

® CTPYKTYpHUpOBaTh  HH(OpMAIMIO, NpPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WLTIOCTPUPOBATH IPadUUECKH;

® OIICHMBATh HAAEKHOCTh HMHPOPMALUU IO CaMOCTOSTEIBHO CHOPMYINPOBAHHBIM
KPUTCPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUAIbHbIX HABBIKO6 06)/‘{61}01/(41/060}1.

Oo0menne:

® BOCIIpUHUMATb U (1)OpMy.HI/IpOBaTI) CY)KACHUA B COOTBCTCTBHH C YCIIOBUAMH H LCIISIMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIIeHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3ybTaT;

®B X0jic 00CYXKJEHHS 3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXAaeMON TEMbI, IPOOIEMBI,
pemaeMoﬁ 3ajJa4u, BBICKA3bIBaThb HJCH, HANCJICHHBIC Ha IIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyXUBaTh Pa3IMUUE U CXOJCTBO MO3HIIMIL; B KOPPEKTHOU hopme popMyTHUpoOBaTh
pa3HoTJIacHsl, CBOU BO3PAKEHUS;

® [IPCACTABIATE PE3YJIbTAThl PCIICHUA 3adadMd, SKCIICPHUMCEHTA, HCCICIOBAHUSA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS € y4€TOM 3aqad Mpe3eHTAlud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHUMAaTh U MCIOJB30BaTh MPEUMYILIECTBA KOMAH/IHON U MHAMBUAYaJIbHON pabOThl MpH
PEIICHUN y‘I€6HI>IX 3aaa4; IpUHUMAThb LECJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATH
OpPTaHM3aIMI0 COBMECTHOW paboOThl, pachpelneisiTh BUIbI pabOT, JOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;

® y4acTBOBaTh B TPYHMHOBBIX (hopmax paboThl (00CYkaeHHs, OOMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOAYKT MO KPUTEPHUIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

® COCTaBJIATH IUIaH, aJITOPUTM PEIICHHs 3a/1a4d, BBIOMpPATh CIIOCO0 pelIeHus ¢ y4éToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MHOpMAIIUH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKAMH MTO3HABATEIbHOM peduieKcuu KaKk 0CO3HAHMS COBEPIIAEMBIX IEHCTBUN
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3yJIbTATOB; BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YIbTATA PEIICHU MAaTEMaTUYECKOH 3a1a4u;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTb IIPH PEILIEHUH 3aa4d, BHOCHUTH
KOPPEKTHBBI B JICITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HallACHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pE3y/lbTaTa IeMd U YCIOBUAM, OOBSICHATH TNPUYNHBI
JOCTIDKEHUSI WIIM HEINOCTHMIKECHHUSI PE3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAas, MJIOCKOCTb.

[TprMeHSITh aKCMOMBI CTEPEOMETPHH U CIIEJCTBHUS M3 HUX MPU PEIICHHHA T€OMETPUIECKUX
3ajad4.

OnepupoBaTh MOHATHSMHU: MAPAUIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloI0kKEeHUE TPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN Yol ABYTPAaHHOI'O YIjia; IpaayCcHas Mepa JBYTPaHHOTO yIJa.

OnepupoBaTh MOHATHUSIMHU: MHOTOIPaHHHMK, BBIMYKJIBIM M HEBBINTYKJIbI MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBI MHOTOTPAHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMMpaMuUia; MPHU3Ma, MPSIMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui KiaccH(UKaLuu
(BBIIYKJIBIE W HEBBITYKIIbIE MHOTOTPAHHUKH; TPaBHJIbHBIE MHOTOTPAHHUKH; TMPSIMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeUIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUYSHH, UCTIONB3YS METO]T CIIE/IOB.

Ctpouth ceueHuss MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIIOJHAThH (BBIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpa3naMm HIu
QITOPUTMaM, MPHUMEHSS HM3BECTHbIE AHAIUTHUYECKHUE METOJbl NIpPU PEHIEHWH CTaHAApPTHBIX
MaTeMaTHUYeCKUX 3aJady Ha BbIUMCICHHE PACCTOSHUM MEXAY ABYMS TOYKaMH, OT TOYKHU JO
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WId
QITOPUTMaM, MPHUMEHSS HM3BECTHbIE AHAIUTHUYECKHUE METOJbl NIpPU PEHIEHWH CTaHAApPTHBIX
MaTeMaTHYECKUX 3aJ[ad Ha BBIYMCICHHE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSAMOM U TNIOCKOCTBIO, MEX]Ty IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruncnate 00bEMBI 1 TUIOIIAAM TOBEPXHOCTEH MHOIOIPaHHHMKOB (MpU3Ma, MUPAMUA) C
npuMeHeHHeM (OpMyl; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAIsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPUH; HEHTP, OChb U INIOCKOCTh CUMMETPUH (PUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUYECKUX (GUTYpaAX, MPEJACTABICHHYIO HAa YePTEkKaX U PUCYHKAX.

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

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEJICTBA M AJICKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONy4YEHHBbIC 3HAHHWS HA MPAKTUKE: aHATU3UPOBATH PEaNIbHBIC CHUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
amnmapara aJreOpsl; peniaTh NPakTHISCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM ICOMETPHUCCKHUX
BCJIMYMH.

11 KUIIACC

OnepupoBaThb MOHSTUAMU: LHWIMHpUYECKas HOBEPXHOCTb, oOpa3ymoiue
LWIMHJPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKON
MOBEPXHOCTH, KOHYC; cheprudeckas MOBEPXHOCTb.

PacnioznaBaTh Tena BpaueHus (LUIMHADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pactoiioskeHHe cPepbl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIleHUs.

BbruncnsTe COOTHOIIEHMS] MEXAY IUIOMIAJIMU TMOBEpXHOCTEH M 00bEMaMu MOJIOOHBIX
Tel.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInomHATE (BBIHOCHBIE) IJIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BpaIlCHHUSL.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE 1eHCTBUS CII0KEHHSI BEKTOPOB, BEIUMTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHH 00J1aal0T.

[TpuMeHSATH MpaBUIIO apajieNenue a.

OnepupoBaTh MOHATUAMHU: JEKapTOBBI KOOPAUHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MeEXIy BEKTOpaMH, CKaJIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB ¥ MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEX/Y BEKTOpPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP IO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBarh IIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiine reoMeTpUUCCKUE 3a/1a4d Ha TIPUMCHEHHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXICHHUEC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, NMpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

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

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MPOSABJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIB30BAHUEM T€OMETPUYCCKHX TOHATHH M TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSAMBIX U TUIOCKOCTEH
3 HepHeHHI/IIEYJIFIpHOCTL MPSMBIX U 12
IJI0CKOCTEN
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CeUeHUSs, PACCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

MPOrpaMMbl Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TEN 5 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHme, 06001IEHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia nzo0paskeHust Ha pUCYHKaX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs MmIOCKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI0CKOCTb

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlonsTus: NepeceKarommecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 Ky0e U nupamuse,
uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauanpHbl€ CBEICHUS O KY6e " IupamMuze,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHKOB

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




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

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

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsIMBbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VYruiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuleabHbIX IIOCKOCTEN

19 [Ipocreiimne npocTpaHCTBEHHbIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN 1

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napayenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak NeprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM NTEPIIEHANKYIIIPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
IJIOCKOCTH

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

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

39 [leprieHaUKYNISp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

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

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 Teopema o TpEX MepHEHAUKYIAPAX
KonTponbHas pabora o Temam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

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

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

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




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOH TOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [TonsiTue 06 00bEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTpoabnas pabora no teme "O0bEMBI 1
MHOT'OTrPaHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTPaHHHKE
66 [ToBTOpEeHuUe, 06001IeHNE CHCTEeMAaTHU3AIIUS 1

3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXAY




ABYMSA TOYKaMH, OT TOYKHU OO HpSIMOfI, oT
TOYKH O0 IINIOCKOCTH, MEKIY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpOJbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIunciieHUE yIiioB: MEXIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOLIA/1b TIOBEPXHOCTHU chepbl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BsaunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IIMJIMHIPUIECKOI
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zséptka unnunapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromime
KOHUYECKOI MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MOJTHOW TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yroume u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

1 KomOuHanwst ten BpaeHus u
MHOTOTPaHHHKOB
MHororpaHHHK, OTIMCAHHBIH OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TogoOHEbIe TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX/y TTOMAASIMHI
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
Bpamenus" u "O0bemsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

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

29

[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME
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