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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHMH,
OPeIbABISIEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0yYarOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX W IPEIMETHBIX PE3YJIHTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHSA OOydaromuxcs, (GOPMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTHX Y4eOHbBIX IUCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONIIECHUN PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHUIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcss OOHMM K3 0a30BBIX IPEIMETOB HA YpPOBHE CPEIHEro OOILEro
o0pa3oBaHus, TaKk Kak oOecleYrBaeT BO3MOYKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
HAy4YHOU HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllLUIeHUE, (QOpMHUPYEMOE MHpPU H3YyUYEHUU OOYYaIOUIMMMCS MOHSITHUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIECHUH B XOJ€ PpELICHUS
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWH 3aJa4 €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAThCA B IPOCTPAHCTBE MIPaeT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIOBHE €ro COIMAJIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAloIero Mupa,
yCIIOBUE  YCIEIIHOTO MO3HAaHUS M  aKTHMBHOIO IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSIET pa3Hble BUIbI YUEOHON U TPYAOBOMH
NeSITebHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANIBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3agada (GOpMHPOBAHUS y OOyYaIOMIMXCS NMPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBUIHOCTU
00pa3HOro MBIIIJICHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MpPaKTHYECKON
JESTEIIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— o0meo0OpazoBaTellbHOE U OOLIEKYIbTYPHOE pPa3BUTHE OOYYaIOLIMXCA uepe3 obecreucHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
JeicTBUi, cienn(pUUHBIX TEOMETPUN, BOBMOKHOCTH YCIIEHITHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYCHA IS OOYYaOLIMXCS
CpeIHEeH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMUTENbHBIX 3aTPYJHEHUH Ha ypOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHUsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
6osee riyO0Ko, eciii B JalibHEHIIeM BO3ZHUKHET HEOOXO0AUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJENSX, MO3BOJSAIOIIUX OMMUCHIBATh M U3y4aTh pa3Hble
SIBJICHUS OKPY>KaIOLIETO0 MUPA;

e (opMupoBaHHE YMEHHs pACIIO3HABaTh HAa 4YEPTEXkKaxX, MOAEISAX M B PEaJbHOM MHUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3ajay; (OPMHUPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pAcCy)KICHHS B  XOJA€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX CcHOcoOHOcTell — oOywaromuxcs,
MIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBIIIUICHUS;

e (opMupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJCBAaHTHOM T€OMETPUU: YMEHHE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEaTbHBIX JKU3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyITHpOBATH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKU ammapaT JUIsl pelieHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJTYYEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYpPC CTEPEOMETPUHU

B HayaJle €ero u3yuYeHWs 3aJady, pellaeMblX Ha YPOBHE HWHTYUTHUBHOTO TIIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIIbHEHIIIEMY N3YUYEHUIO TPEIMETa.

[Ipeamourenue OTAAETCS HArNISAIHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHUH Yy YYalmIMXcsi B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOTO COAEp KaHusl.

OcHoBHbBIE cojepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOPJMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHHUSAM, HO W 10 ToAaM OOYyYeHHUs Ha YpOBHE CpEIHEro OoOIIero
o0Opa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 ToaM 00yUYeHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9T00bl  OBJAJCHUE TIECOMETPHYCCKUMHU  IMOHATHUSMH M  HABBIKAMH  OCYIIECTBISUIOCH
HIOCJICZIOBATEILHO M IIOCTYNATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pacimpsis ¥ yriayoJsist e€, 00pa3yst MpOYHbIe MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoaAUTCS 2 Yyaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.

BocnuTaTe/bHbIH NoTeHIMAN npeaMeTa «MaTeMaTHKay peaju3yercs yepes:

* IpuUBJIEYEHHE BHUMaHMUA OOYy4aroIIMXCs K LEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax
IOPEIMETOB, SBJICHUH W COOBITUH, WHUIMHUPOBAHUE OOCYXJEHUH, BBICKAa3bIBAaHUM CBOEro
MHEHHUs, BBIPAOOTKM CBOETO JIMYHOCTHOIO OTHOIICHUS K HM3Yy4YaeMbIM COOBITUSIM, SBIICHHSM,
JIIaM;

. IPUMEHEHHE WHTEPAKTUBHBIX (GopM y4deOHOW pabOTBl — HWHTEIUICKTYyaJIbHBIX,
CTUMYJIMPYIOIIMX II03HABATCIIbHYI0O MOTHBAllUIO, HWI'POBBIX MCETOIAUK, HHCKYCCHﬁ, Jaromux
BO3MOXXHOCTb TNPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOI'O JMajora; rpyIioBoid paloTshl,
KOTOpas YYWUT CTPOMTb OTHOLICHUS U [JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTUYECKOT'O MBIIIJICHHUS;

*  mnoOyxaeHue oOyyaromuxcs CcoONofaTh HOPMBbI IOBEIEHUS, IpaBuia OOLIEHHUS CO
CBEpCTHUKAMM M TeJarorndeckuMd  pabOTHHMKAMH,  COOTBETCTBYIOIME  YKIJIAIy
o01ieo0pa3oBaTeIbHOM  OpraHU3allid, YCTAHOBJIEHHWE U MOAJEPXKKY J0O0poXkKesaTenbHON
aTMocdepsl;

¢ OpraHu3anyio HaCTaBHUYCCTBA MOTHUBUPOBAHHBIMU WU 5PYAHPOBAHHBIMU O6yanOIHHMHC$[ Ha1a
HEYCIICBAIOIIUMHU  OJHOKJIACCHHUKAMH, B TOM 4YHCIE€ C OCOObBIMH 00pa30BaTebHBIMU
HOTPEOHOCTAMH, JAIOLIEr0 OOYYaloUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYJHMYECTBA U
B3aMMHOW TOMOIIIY;

. MHULIMMPOBAHUE U TOAJCPKKY HCCIEI0BaTEIbCKOW JAEATENbHOCTH O0ydYaromuxcs,
IUIAHUPOBAaHUE M BBHINOJIHEHUE WHAMBUIYAIbHBIX M TPYMIOBBIX IMPOEKTOB BOCIUTATEIbHON
HaIpaBJICHHOCTH.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
CKpelmuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M INIOCKOCTEN B MPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTe. [IpocTeiimume mpocTpaHncTBEHHbIE PUTYpPHI Ha MIIOCKOCTU: TETPAdP,
KyO, mapajjieNienuIe;; IoCTPOSHUE CeUeHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSIPHBIE IpSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHaAUKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOI'OTPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsIMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
npaBUjbHAasE W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. [IpaBuiibHBIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAas TPEyrojbHas MUpamMKaa U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MMAPAMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napauieienurneiaX, paBuIbHbBIX MHOTOTDaHHUKAX.

Beruuciienue 31eMEeHTOB MHOTOTPAaHHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans OoxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSiMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWIbHON NMHUpaMUAbl, TeopeMa O IuUlom@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIsIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpanieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS W GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyromas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb NOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoIab chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpalllEHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO TMapaJiienenunena u cieactsust u3 He€. O0bEM mummHIpa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B mpocTpaHncTBe. Clo)KeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Ilpocteiimiue
3aJaud B KOOpIWMHATaxXx. Yroia Mexay BekTopamu. CKalsipHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMH M IUIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO I'PAXJAHCKOW IMO3UIMM OOydaroumlerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKOM Ipa)K1aHCKOW MJACHTHYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTU4eCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCcykJIeHHH; BOCHPUUMYHMBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBaA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyaylei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHMIO U
€caM000pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBbHOM Cpeibl, OCO3HAHUEM
JI00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B 00JIaCTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYIKAIOIIEH CpPeIbl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHUYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTePU3YIOTCS  OBIQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENIbHBIMU  OelicEUAMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  YHUBEPCAIbHOIMU — PecyIsmUGHbIMU
oelicmseusmu.

1) Vuusepcanvnvle noznasamensmsle Oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00YyHarowuxcsi (0c8oeHue Memooo8 NO3HAHUS OKPYHCaArowe20 Mupd,
NpUMEHeHUe I02UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHul pabomams ¢ uHgopmayuets).

Ba3oBbie Jlornueckne AeiicTBUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSATHI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYIUPOBATH OIPEICIICHUS MOHSITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPUHHUMATH, (POPMYJIMPOBaTh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

®  BBIIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEYHs B (haKTax,
JIAHHBIX, HAONIOJNECHUSIX W YTBEPXKACHUAX; MpeIiaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEH ¥ MIPOTHBOPCUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HAHOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

ba3oBbie ucciegoBaTeIbCKHe 1eHCTBHSA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4eCcKOro OOBEeKTa, SBJICHHS, IpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OClICMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oomenue:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIrUX YYAaCTHHUKOB JOUajiora,
00HapyXMBaTh pa3lnine U CXOJCTBO MO3UINI; B KOPPEKTHOH Gopme hopMyITUpoBaTh
pa3HOIIIACHsl, CBOM BO3PAKEHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PELICHUS 3aJaul, IKCIIEPUMEHTa, UCCIIEIOBAHUS, ITPOCKTA;
CaMOCTOSATENIFHO BBIOMpPaTh ()OPMAT BBICTYIUICHHS C Y4ETOM 3a/1ad NPE3CHTAlUd U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaIbHON pPaOOTHI
IpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoLEeCcC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMb» U HWHBIE); BBINOJHATh CBOK YacTh pabOThl W KOOPJAMHHMPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHIA
MPOIYKT MO0 KPUTEPHUIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOJCHCTBHSL.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CcrocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3ysibTara PEIIeHHs MaTeMaTUYecKOu
3a/1a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOIO YIJIa; FpayCcHas Mepa JByIpPaHHOTO yrJa.

OrnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbII MHOTOIPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIBHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMTyKJIbIE M HEBBIMYKIble MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

CtpouTh ceueHUs] MHOTOIPAaHHHKOB METOAOM CJIEJ0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HaxoXJAEHME TE€OMETPUYECKUX BEIMYMH 10 o0paslaMm WiId
QIropuTMaM, TMPUMEHSS HU3BECTHbIE AHAJUTHUUECKHE METOJbl MPU PEUICHUH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3aJad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY JIBYMs TOYKAaMH, OT TOUKH [0
NPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEKIY CKPEIIUBAIOUUMUCS MPSMBIMHU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCICHUE YTJIIOB MEXKIY CKPEIIUBAIOUIUMUCA MPSMBIMHU, MEXIY
MPSIMOM M TIIOCKOCTBIO, MEXK/Y MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN MHOTOTPaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHEeHHeM (OpMYJI; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

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

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

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
c(hOopMyJIUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYyallMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIHHIPAYECKON TTOBEPXHOCTH; IIMIMHIP; KOHMYECKasi TOBEPXHOCTh, 00Pa3yIOIINe KOHUIECKOU
MIOBEPXHOCTH, KOHYC; CheprUIecKas TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTyUEHUS TEJl BpaIllCHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

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

Bbruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy M OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCIsAT COOTHOIICHHUS] MEXAY IUIOMIAIMUA TOBEPXHOCTEH M 00BEMaMU MOJO0OHBIX
TEJL

N300paxarh u3ydaemble (UTYPBI OT PYKH W C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhINONMHATE (BRIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTek,aX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YNCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIJIafoT.

[TpuMeHsTh paBUIIO Mapaieienue/a.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroll MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

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

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 10 00pas3laM WM alropuTMaM, MPUMEHSST U3BECTHBIC METOIBI MPH
pEIIeHUH CTAaHIAPTHBIX MaTEMATHYECKHX 3a71ad.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMyYIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XKJICHHEM IeOMETPHYSCKHIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No HauMeHoOBaHUue KoangyecTBO 9acoB 3J‘IeKTp0HHbIe
n/ | pasielioB M TeM Bcer  Kourtposbn Mpakruyeck  (undposbie)
n nporpamMmel o ble PadOThI ne padoThI o0pa3soBaTeJbHbIe
pecypcsl
B bubnmnoreka HOK
HUC B
peAcHie 10 0 0 https://m.edsoo.ru/1c209e
CTEPEOMETPHIO
37
IIpsimMble u
HHIOCKOCTH B bubnnoreka HOK
TBE.
HpocTparictse 12 1 0 https://m.eds00.ru/1c209e
TTapannensHOCTD 37
TPSMBIX U =
IIJIOCKOCTEN
[TeprieHANKYIAPHOC bubnmnoreka HOK
Th MIPSIMBIX U 12 0 0 https://m.edsoo.ru/1c209e
IUTIOCKOCTEH 37
VIIIsl MEKTY bubnmnoreka [HOK
OPSMBIMA 10 1 0 https://m.edsoo.ru/1c209e
IUIOCKOCTSIMU 37
bubnnoreka IIOK
MHororpaHHUKH 11 1 0 https://m.edsoo.ru/1c209e
37
Obsé bubnnorexka HOK
DEMPI 9 1 0 https://m.edsoo.ru/1c209e
MHOT'OI'PaHHUKOB
37
[ToBrOpeHwUe: bubnmnoreka [JOK
CeUCHUS, 4 1 0 https://m.edsoo.ru/1c209e
PACCTOSIHUS U YIJIbI 37
OBUIEE KOJIMYECTBO
YACOB I10 68 5 0
I[TPOTPAMME
11 KUIACC
KonnyecTBo 4acoB DJIeKTPOHHBIEC
Ne HaumenoBanue
Koutpoarn  IIpaktuyeckn  (undposbie)
n/n pa3aesioB U TeM Bcer
ble padoThI e padoThI o0pa3soBaTtellbHbIC
NMPOrpaMMsbl 0
pecypcsbl
bu6mmorexa [IOK
Tena BpateHus 12 https://m.edsoo.ru/1c209e
37
bu6mmorexa [IOK
OO0BEMBI TEN 5 1 https://m.edso0.ru/1c209e
37
BexkTops! 1 10 1 bubnmnoreka [JOK
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KOOPIHHATHI B https://m.edsoo.ru/1c209e
MIPOCTPAHCTBE 37
gg;g;i:;ie’ bubnuoreka [JOK
4 ’ 7 https://m.edso00.ru/1c209e

cucreMarusanuia
3HAHUH 37

OBIIEE KOJIMYECTBO

YACOB IIO 34

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa W Hadajga MaTeMaTU4YecKoro aHaiusa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsu JI.C., byryzoB B.®., Kagomues C.b. u npyrue, AkunoHepHoe 0OIMIECTBO
«M3parenscTBO «IIpocBeienne»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

Maremaruka: anredpa M Hayajlla MaTeMaTHYeCKOro aHalu3a, reomeTpus. [ eomerpus
10—11-e xmaccel : 0a30BBIM W YIIyOJCHHBIM YPOBHU : METOAMYECKHE PEKOMEHIAIMH K
yueOnuky JI. C. Aranacsna, B. ®. byry3oma, C. b. Kamommea u ap. — Mocksa :
[Tpoceemienue, 2023

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
edsoo.ru
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