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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHs ISl OOYJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMNA POCCHIICKOTO OOpa30BaHMSL
Peanmaunﬂ mporpaMmal oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJI0OCTHOCTh
O6IIICKy.]'IBTypHOFO, JIMYHOCTHOT'O U ITO3HABATCJIBbHOI'O PA3BUTHA JINMYHOCTHU o6yqa101111/1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTHYECKOH 3HAYMMOCTBHIO METANPEAMETHBIX W TPEIMETHBIX PEe3YJIbTaTOB
0OydYeHHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PAa3BUTHs 00ydJaromuxcs, (GpopMupoBaHUs
(GYHKIIMOHATBLHON MaTeMaTHYECKOW TPAMOTHOCTH, H3YYCHHS IPYTUX YUeOHBIX AMCIUIUINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUU M MPOIECCOB PEaJbHOrO0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK M POJIM MAaTEeMaTHYECKOTO MOJICIIMPOBAHKSI B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAYyYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUTCHUS, HEOOXOAUMBIX JUIS afalTal[ik B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUINH €CTECTBEHHO-
HAyYHOH HAINpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbIIICHHE, (HOpPMUPYEMOE MpPH H3YYCHUH OOYYAIOIIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO POJb BO BCEX
o0nacTsX AEATENbHOCTH 4YejoBeka. OpUEeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMAIBLHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHIHOTO TO3HAHWUS M aKTHBHOTO  MPeoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEUHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NeITEbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHATLHO BaXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3a1aua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

[enb ocBOEHUS TIPOrpaMMBbI y4eOHOTO Kypca «['eomeTpus» Ha 6a30BOM YPOBHE 00yUEHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MOKHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CIICU(PHUUHBIX TEOMETPHUH, BO3MOXXKHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIS OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydarommuecs Ha 0a30BOM ypPOBHE JIOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKUEe YMEHHS, CBA3aHHBIE CO CHENM(PUKON TE€OMETPHH U HEOOXOIUMBIE JIIs
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO
Oosiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccCHOHATBFHON IS TEILHOCTH.

JlocTIbKeHHe eNT OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3amau. [IpuoputeTHpIMU 3aauaMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBIISIOTCS:

e (opMupOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BOXHEHUINIMX MAaTEMaTHYECKHX MOJEISIX, MO3BOJISIIONINX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHS OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEKAX, MOJCISAX W B PEATHbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJIAJCHHE METOAaMH pEIIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOIPAaHHUKAX U
TeJax BpallleHUs! U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE  PACCYXJCHHUS B  XOJ€  pEeLIeHUs
CTEepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACP KaHUEM;

® pa3BUTHE UHTEIUIEKTYalIbHBIX UM  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIILICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS €OMETPHUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJIENH, TMPUMEHATh OCBOCHHBIN
FeOMETPUYECKUN ammapar [uis pelieHds MPaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATEH U OLIEHUBATH MMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KypC CTEpEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUSA, U
ompenenéHHBIM 00pa3oM OpraHM30BaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHUPYET MPOTEKaHHE WHTYUTUBHBIX
MIPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipenmourenne OTHAETCS HArIsAHO-KOHCTPYKTUBHOMY MeETOAy OOy4YeHMs, TO €cTh
TEOpETHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTEPEOMETPUHU MPOBOJIUTCA 3a CUET pEeLICHHs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJady Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za NPOBOAUTCS C



OTIOPOH Ha HArJSITHOCTh, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHUSAX OTBJICUEHHS OT HATJIAAHOCTH,
MBICJIEGHHOTO U3MEHEHMSI €0 UCXOJHOIO COIEPIKAHUS.

OcHoBHBIE cojiep)kaTenbHble JuHUM Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpaHHukmn», «lIpsiMble U IIIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JJOTHYECKUX YMEHUN paclpeessieTcsi He TOJIbKO
M0 COAEP)KATEIbHBIM JIMHUSIM, HO W IO ToAaM OOydYeHHs Ha YPOBHE CpEaHEero OOIIero
oOpa3oBaHUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboyeil mporpaMMbl, pacipeleI€HHBIM 110 ToJaM 00y4eHHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKMMM  TOHATUSAMHM M  HaBbIKAMHM  OCYILECTBISIOCH
MIOCJIEIOBATENIbHO W TOCTYNATENIbHO, C COOJIIO/IGHWEM INpPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCH B OOLIYIO0 CHCTEMY F€OMETPUYECKUX MPEICTaBICHUH 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenne reomerpun otBoauTCcAa 2 yaca B Henento B 10 kimacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuH. Touka, mpsiMasi, MJI0CKOCTh, MpocTpaHcTBo. [loHsTue
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUeCs, napaiebHble U
CKpeluBamomuecs npsaMble. [lapamienbHOCTh NOPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajulefibHble MpsSMble B IMPOCTPAHCTBE;, MAPAIEIBHOCTh TPEX MPSIMBIX; MapaieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXay MpsSMbIMH B
npoctpanctBe.  [lapamenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE PUTYPBI HA MJIOCKOCTHU: TETPadAp,
KyO, MapaJijiesienumne; NoCTpOeHNE CEYSHHIH.

[lepneHukynapHOCTh OPSIMOM U TUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUlesibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYISIPHOCTH HNPSAMOM M IUIOCKOCTH, TeOopeMa O MNPSIMOM IepHeHIUKYISIPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJI MEXIY NMPSMOM M TUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IJIOCKOCTH, PACCTOSIHHE OT MpPsIMOM 10 IUIOCKOCTH, MpOeKIHs (UTYpbl Ha IUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTEH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsIMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBAaHWE MNUPAMU[bI;, OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIBL;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHITHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; MpaBUibHas TPEYrojbHas MUpaMuaa U MpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoAeKa’ap U ukocayap. CeueHus MNpusMbl U
MUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpamMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU NPAMOM IPHU3MBI, IUIOLIAJAb OCHOBAaHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M TOBEPXHOCTH
MPaBUIBHON NMUpaMH[bI, TeOpeMa O IJIOMAgu yced€HHOM mupamuibl. [loHsTHe 06 0OBEMe.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KJIACC



Tena Bpaumenust

HunuHapuyeckas NOBEPXHOCTh, O0O0pa3yloIIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
IAHAPUIECKON TIOBEpXHOCTH. [lMMHp: ocHOBaHMS U OOKOBAsi MOBEPXHOCTh, 00pa3yromias u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pasyrolue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KoHHUYeckoi noBepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyrouias M OChb; IUIOLIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IuUameTp; IUIONIa[b NOBEPXHOCTU cdepbl. B3aumHoe
pacnoJio’keHue cepbl U MI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Iomaab cepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYca.

KOM6I/IHaHI/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIA OKOJIO
cdepsr; cepa, BucaHHas B MHOTOTPaHHUK, WJIH TEJIO BPAILICHMUS.

[Tonsatue 06 o60béme. OcHOBHBIE CcBoiWicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineActBus u3 He€. O0béM munmHApa, KoHyca. O0bEM
mapa | rmiotmaab chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust nunuHApa (MapajyieIbHO M MEPHEHIUKYISIPHO OCH), CEYeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyucio. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio
napajuienenunesna. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyrosnpHas cuctema KoopAuHaT B mpocTpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimue
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOH3BEICHUE BEKTOPOB.
Boruncnenue yrioB MeXIy HOpSIMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



INNIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IMPOTpaMMbl ydeOHOTO mpeameTa «MaTeMaTHKay)
XapaKTepU3YIOTCS:

I'paxxnanckoe BocMTAHME:

COPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOTO OOIIEeCTBa, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS DPA3JMYHBIX CTPYKTYpP, SBICHUM, TPOLEAYp TPaKJaHCKOro oOIecTsa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMATBHBIMH HHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSIILIEMY pOCCHICKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Haponaa; CchHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIA/A B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyKXJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYEeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBIOOD Oyayiiei nmpodeccun U pearu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO HAa TPOTSHKEHWU BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIIPaBICHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHMYECKUX MpoOJieM; OpUeHTalue Ha  MpUMEHEHHe



MaTeMaTUYECKUX 3HAHUW JUIsl PeleHus 3a1ad B 00JacTU OKpYXKarolled cpeipbl, MJIaHUPOBAaHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'O NTO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MaTEeMaTHYeCKOW HayKh Kak cQepsl
YEJIOBEYECKOMN NEATEIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM $S3BIKOM MATEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOCKTHYI0 M HCCIEHOBATEIbCKYI JAESITEIBHOCTD
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrPpaMMBbl yaeOHOTO TipeaMmeTa «MartemaTrukay
XapaKTePU3YIOTCS  OBJIQJICHHEM  YHUBEPCAIBLHBIMH  HO3ZHABAMETbHbLIMU  OelicCmEUsIMU,
VHUBEPCAbHLIMU —~ KOMMYHUKAMUBHLIMY — OEUCMBUAMY,  YHUBEPCANIbHbIMU  Pe2YIamUEHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBrble 1ornyeckue 1eMCTBUSA:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMpPENECICHUS MOHSITUM;
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MpHU3HAK KiaccuuKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMSI, KpUTEPUHU TPOBOJIMMOTO aHaIN3a;

® BOCIPUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CY)KJICHUS: YTBEPIAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3H U IPOTUBOPEUHS B aKTax,
JMAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUEHHU 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENIHHO JOKAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpaUBaTh apPryMEHTAlUIO, MPHUBOJUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICIEHHBIX
KPUTEPHEB).

ba3zoBble uccienoBarebcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;



MPOBOJIUTh CAaMOCTOSITENIbHO ~CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEOBAHUE IIO
YCTAQaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OOBEeKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKIAY 06’I)€KTaMI/I, SABJICHUSAMM, ITPOLCCCAMU,
CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHNS © BBIBOABI 10  pe3yiabTaTam
MPOBEIEHHOTO HAOIOJCHMSI, UCCIICIOBAHMSI, OLICHUBATH JOCTOBEPHOCTH IMOJTy4EHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, a TAKKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATh J€QUIUTHI MHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX NIl OTBETa HA BOIIPOC U
JUIS pEIIeHUs 3a]1auH;

BBIOMpATh HMHPOpPMAIMI0 U3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEMAaTHU3UPOBAaTh U HMHTEPIPETHPOBATh MH(MOPMAILMIO PA3IUYHBIX BUAOB U (OpPM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpPMAIMIO, TPEACTaBIsITh €€ B  Pa3IMYHbBIX  (QopMmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBAaTh HAAE&KHOCTh HHGOpPMAIMM IO CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy
COYUANBHBIX HABLIKOB 00YUAOUUXCAL.

Oo0menue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMHU U LIEISAMU
oOlIeHus; SCHO, TOYHO, I'PAaMOTHO BbIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3yabTarT;

B X0/i¢ 00CYX/IeHU 3a7aBaTh BOIIPOCHI 10 CYLIECTBY OOCYXIaeMOU TeMbI, IPOOIEMBI,
pelaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIOUCK PEICHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYKJIGHUSMU JPYTUX YYacCTHMKOB JMAjora,
oOHapyXHBaTh pa3IMuMe U CXOJCTBO MO3UIINIA; B KOPPEKTHOU opMme popmyarpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3YNIbTaThl PEHICHHs 3a7auu, YKCIEPUMEHTA, UCCIeA0BaHUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh ¥ MCIOJb30BaTh NMPEHMYIIECTBA KOMAaHIHON M WHAWBUAYAIbHOW pabOoThI
IpU pEUIeHWH Y4YeOHbIX 3a/ay; NpPUHUMATh IeJIb COBMECTHOM JEATeNbHOCTH,
IUTAHUPOBaTh OPraHM3allMi0 COBMECTHOM pPabOThI, pachpeaeisaTb BHIbI pPadoT,
JIOTOBApUBAThCsA, OOCY)XIaTh MPOLIECC M pe3yapTaT paboThl; 0000IIaTh MHEHHUs
HECKOJIbKUX JIFOJIeH;

y4acTBOBATh B I'PYIIOBBIX (opMax paboThl (00CyKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HWHBIE); BBINOJHATH CBOIO YacTh pabOTbl U KOOPIMHHPOBATH CBOU
JIEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIMHA
IPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHSL.
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3) Vuusepcanvuvie pecynamusnsie oeticmeaus, obecneuusaiom hopmuposane cCMoiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCIU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 33]]auH, BBIOUPATh CIOCO0 PEHIeHUs C y4ETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(pOpPMAIIHH.

CaMOKOHTPOJIb:

® BJIaJICTh HaBBIKAMU MO03HaBaTEILHON pe(l)ﬂeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JNEWCTBUH W MBICIHUTENBHBIX TMPOLECCOB, WX pPe3ylIbTaTOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa pPEUIeHHs MaTeMaTH4ecKOn
3aauu;

¢ MPCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCIICHWU 3aJa4dl, BHOCHUTDH
KOPPEKTHUBLBI B ACATCIBHOCTE HA OCHOBE HOBBIX O6CTO$[TCJ'II)CTB, JaHHBbIX, Haﬁ]leHHbIX
OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

® OLOCHUMBATb COOTBETCTBUEC PpE3yJibTaTa LEIUX W YCIOBUAM, OOBICHSTH IMPUYIKUHBL
AOCTMIKCHUSA WM HCOOCTHIKCHHUA PE3YyIbTaTOB ACATCIIBHOCTH, HAaXOAWUTH OIHI/I6Ky,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, MpsAMasi, TNIOCKOCTb.

[IpyuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHATUAMM: MAPAUICIBHOCT, W MEPHEHAUKYISIPHOCTH MPSAMBIX U
TJTIOCKOCTEH.

Knaccuduimposars B3auMHOE pacioioKeHHE MPSIMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JABYTPaHHBIA Yroj, TpaHU JABYIpPaHHOTO Yyria, pebpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YroJl ABYTPAHHOTO yriia; TpaaycHasl Mepa ABYIPaHHOTO yriia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA U HEBBIMYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABUIILHBIN MHOTOT PAHHHUK.

PacrioznaBath OCHOBHBIE BHBI MHOTOTPAaHHUKOB (MHpaMuja; MpU3Ma, MPSIMOYTOIbHBIN
napajuiefienumnesn, Kyo).

KnaccuduimpoBare MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS Ui KiIacCU(UKALUU
(BBIMMyKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHUKH; TPaBUIbHbIE MHOTOTPAHHUKH; TPAMBIE U
HAKJIOHHBIE TPU3MBI, TapalIeIenueabl ).

OnepupoBaTh MOHATUSAME: CEKYIIasl MIOCKOCTh, CEYeHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIONB3Ysl METO/I CIIEIOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBHITIOMHSTH (BBIHOCHBIE) TIIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaunm Ha HaxXOXICHHE TEOMETPUYECKHX BEIMYUH 10 oOpasiuaM WiId
QIrOpUTMaM, MPUMEHSS W3BECTHBIE AaHAJUTHUYECKHME METOJbl MPH PEHICHHH CTaHAAPTHBIX
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MaTeMaTU4YCCKUX 3a4a4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMM, OT TOYKH 10
HpHMOﬁ, OT TOYKHU 10 IJIOCKOCTU, MCKAY CKPCIIUBAOIIUMUCA IPSAMBIMU.

Pemratn 3aa4u Ha HaxO0XJACHUC TICOMCTPHUYCCKHUX BCIWYUH 11O 06pa3uaM 150)0%0
aJropurMaM, HNpUMCHAA H3BCCTHLIC AHAJIUTHYCCKHUEC MCTOAbI IIpU PCIICHHUU CTAaHAAPTHBIX
MaTEMaTUYCCKUX 3aJla4 Ha BBIYHCICHHUC YIJIOB MCKAY CKPCIIMBAIOIMIUMUCH IPAMBIMH, MCKIY
HpﬂMOﬁ " INIOCKOCTBIO, MCIKAY IJIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB.

Breraucnsate 00bEMBI U TJIONIAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHUpaMUIa) ¢
NpUMEHEHHEM (OpMYJI; BBIUMCISATH COOTHOIIEHUS MEXJIy IUIOLIAAsIMH IOBEPXHOCTEH,
00bEMaMu MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B IPOCTPAHCTBE; ILEHTP, OCh U IUIOCKOCTh
CUMMCTPUHU; HCHTP, OCh U IJIOCKOCTh CUMMCTPHU (1)I/Il"ypbl.

N3Bnekarb, npeoOpa3oBeIBaTh U MHTEPIPETUPOBATh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pELIEHUS CTEPEeOMETPHUYECKHUX 3ajad,
MIPEITOJIATAIONINX HECKOJIBKO IIaroB PEHICHUs, €CIU YCIOBUS TPUMEHEHHUS 3aJaHbl B SBHOMN
dbopwme.

[IpuMeHATh NpocCTeMIINe NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAllHOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPEOMETPHUSCKUX 3a/1a4.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSBJICHNAE 3aKOHOB T'€OMETPHUHU B HCKYCCTBE.

[TpuMeHsATH TOMYYEeHHBIC 3HAHWUS HA MPAKTHKE: aHAJIM3UPOBATh pPEAbHBIC CHUTYallMd U
NPUMEHSTh  HM3y4YCHHBIC TOHSATHS B  TPOILECCe TIOWCKAa PEIICHUS  MaTeMaTHYECKH
c(OPMYIIMPOBAHHOW TPOOIEMBI, MOJICTHPOBATh pPEATbHBIC CHTYallMd Ha SI3bIKC T€OMETPHH,
HCCIIEIOBaTh TIOCTPOCHHBIE MOJICIH C WCIOJIh30BAaHUEM T€OMETPUUYECKHX TOHSATHH U TEOpEM,
amrmapara anreOpbl; perarb NPakTHYECKUE 33a]]auH, CBSI3aHHbBIC C HAXOXKICHUEM T'eOMETPUICCKUX
BEJIMYMH.

11 KJIACC

OnepupoBatb MOHSTUSIMMU: UWIMHpUYECKast MOBEPXHOCTb, oOpa3zyroiiue
UWIMHAPUYECKON TOBEPXHOCTH; IIMIIMH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue KOHNIeCKOn
MMOBEPXHOCTHU, KOHYC; cheprudecKasi MOBEPXHOCTb.

PacnioznaBatk Tena BpaieHus (UIMHAP, KOHYC, cdepa u map).

OOBACHATDH CIIOCOOBI MOTYYSHHS T BpalllCHUSI.

Knaccuduimpoarts B3auMHOE pacmoliokeHre chepbl U MI0CKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI M IUIOIIAAM MOBEPXHOCTEH TN BpallleHUs, F€OMETPHUUECKUX Tell C
pUMEHEeHHEM (HOpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U ONMMCAHHBIH OKOJIO
cdepsl; chepa, BHUCAHHAS B MHOTOTPAHHHUK HJIM TEJIO BPAICHHUS.

BbIuncnaTe COOTHOIIGHHST MEXKIy IUIOMAASIMU TOBEPXHOCTEH M 0ObEMaMHU MOJTOOHBIX
Tel.
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N3o0paxaTe u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U NPe0OPa30BBIBaTh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrmonaaTe ﬂeﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BBIYUTAHWA BCKTOPOB U YMHOXKCHUS BCKTOpaA
Ha 4YUCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NApAIIIENIECIUIIEAA.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIy BEKTOPAMH, CKaJSIPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPHLI.

Haxonnute cymMmmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YrOJI MEXIY BEKTOPAMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAAbIBATG BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

3anaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pEUIEHUS CTEPEeOMETPHUYECKHUX 3ajad,
MPEANOJIArarlX HECKOJBKO IIArOB PELICHUs, €CIM YCIOBHS NPUMEHEHHMs 33JlaHbl B SIBHOU
dbopwme.

Pemats npocreiinme reoMeTpUYeCKUe 3a1a4d Ha IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/a.

Pemare 3amaum Ha JOKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIICHHH W HAaXO0XICHHE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM WM alropuTMaM, IPUMEHsS U3BECTHBIE METOMBI MPH
PELIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a7ad.

[IpumeHATh HMpOCTEHIINE NMPOTpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay.

IIpyBoauTe mpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B IPUPOJNE U KHU3HH,
pacrno3HaBaTh POSIBJICHHE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJIydeHHBIE 3HAHUS HA NPAKTUKE: aHAJIW3MPOBATh PEAIbHBIE CUTyallUU U
IIPUMEHATh  W3YYEHHBIE TIOHATHA B  IIPOLIECCE IIOMCKA  PEHICHHs  MaTeMaTU4YeCKU
c(OpMyJINPOBaHHOW MPOOIEMBI, MOJEIUPOBATh pEalbHbIC CUTyallUH HA S3bIKE TI'€OMETPHH,
HCCJIEI0BaTh NIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATHN U TEOpEM,
anmapara anreOpbl; perarb IpakTHYeCKUe 3aauk, CBSI3aHHbIE C HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (PPOBbBIE)
Konrpoasbubie | IlpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThl padoTsbI
1 BBenenne B ctepeoMeTpuio 10 https://m.edso00.ru/S2X6T9S4N
IT .
2 PAMBIC I TUIOCKOCTH B HPOCTPATCTRS . 12 1 https://m.edsoo.ru/A4FAT4AL1Q
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MpAMBIX 12 https://m.edsoo.ru/H6S9B2H3C
II0CKOCTE
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHuKH 11 1 https://m.edso0.ru/H4T8T003J
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 1 https://m.edsoo.ru/YOB4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KVIACC

14

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne n/mm KonrtpoJsbnbie | IlpakTnyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edso0.ru/S522P7H5N
OO6bEMBI TEN 5) 1 https://m.edso0.ru/U2Z5G4Q9N
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/K7Z1X5A7E
I1 , 0000 ,
OBTOPEHHE, 000 HICHI:IC 7 1 https://m.edsoo.ru/T4M8POI5F

cucreMaTrui3anus 3HaHuu

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

10 KJIACC

15

MNOYPOYHOE IINTAHUPOBAHUE

Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHBIE TTOHSITHS
CTePEOMETPHUH: TOUYKA, TIPSIMas,
TUIOCKOCTD, TIPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300paskeHUS
IJIOCKOCTEH, MapajuieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka

https://m.eds00.ru/S0S2Y902Z

IlonsTHs: MEPCCCKAOIUCCA
IIJIOCKOCTH, IEPECEKAIOIMIUECA
IpsaMas 1 IJI0CKOCTb

https://m.edsoo.ru/N8VV5J9H6P

IlonsaTus: MNEPCCCKAOIMNCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
IpsaMas U IJI0CKOCTb

https://m.edsoo.ru/U212H4R9X

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
M300pakeHue MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
MPOEKIMOHHBIX YEPTEKAX

https://m.edsoo.ru/N4W710A5S



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S

16

Hauansubie cBegeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOT'PaHHUKOB

https://m.eds00.ru/D3G0U4V6T

Hauansubie cBefeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edso0.ru/C7TR7N3P7Z

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHU U
CJIEICTBUS U3 HHUX

https://m.edsoo.ru/Y5R6S2W4D

ITouaTtue 06 akCHOMaTHYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

[TonsiTHe 06 aKCHOMaTUYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

https://m.edso0.ru/Y1T1U8Y5S

10

ITouaTtue 06 akKCHOMaTUYECKOM
IIOCTPOCHHUH CTCPCOMCTPUUN
AKCHOMBbI CTCPCOMCTPHH U
CICACTBUA U3 HUX

https://m.edso0.ru/U9FIN7T3X

11

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:!
nepeceKaroIuecs,

https://m.edso0.ru/Q4H1S4S9C



https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C

17

NapajuieIbHbIE U
CKPEILMBAOIINECS MPSIMbIE

12

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuiesibHble PsIMbIE B
IIPOCTPAHCTBE; NapaJJIEIbHOCTh
TPEX MPAMBIX

https://m.edso00.ru/BOHONG6RIT

13

[TapamiensHOCTE NPSAMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
[TapamtensHOCTE IPAMON U
IJIOCKOCTH

https://m.edsoo.ru/U4B514D00O

14

VYTIBI ¢ COHanpaBIeHHBIMU
CTOpPOHAMH

https://m.edso0.ru/O9F7F7S7L

15

VYron Mexay npsMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/M2W6K4M1C

16

VYron Mexay IpsMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/U4P7UONS8SC

17

[TapannenbHOCTh MIIOCKOCTEH:
napajuieIbHbIE TUIOCKOCTH

https://m.edsoo.ru/W5I1H7V1H

18

CBoiicTBa napajuienbHbIX
IIJIOCKOCTEM

https://m.edsoo.ru/\VV3C9AOLOE

19

[Ipocreitmme
MPOCTPAHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, Kyo,
napajieJenumne;y

https://m.edso0.ru/K2B6X6Z6F

20

[TocTpoenue ceuenui

https://m.edsoo.ru/C3U4V3I5K



https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K

18

21

[TocTpoenue ceuenuit

https://m.edsoo.ru/\V0J4J9P1L

22

KonTtponsHas padota Nel mo
teme: "[IpsiMble U MIIOCKOCTH B
MIPOCTPAHCTBE.
[TapamienpHOCTE NPSAMBIX U
mockocTeit"

https://m.edsoo.ru/L418D3P1J)

23

[lepneHMKYISIPHOCTD NPSMON
U IUJIOCKOCTH:
MEPIEHUKYIISIPHBIE IPSIMBIE B
MIPOCTPAHCTBE

https://m.edso0.ru/G9L6L7U1I

24

[IpsiMble mapayenbHbIe U
NEPIECHIUKYIIIPHBIC K
IIJIOCKOCTH

https://m.edso0.ru/N20302C3R

25

[Ipsimbie mapanienbHbie U
MePIEeHIUKYIIPHBIE K
IJI0CKOCTH

https://m.edsoo.ru/ES5E5Z5R4W

26

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/E6R4R202J

28

Teopema o npsimMoit
MePIEeHIUKYIIPHOU MIIOCKOCTH

https://m.eds00.ru/S8U6G904R

29

Teopema o npsamoi
MEPIEHIUKYJIIPHON MIIOCKOCTH

https://m.edsoo.ru/L7F8S016D

30

Teopema o npsamoi
NEPIEHIUKYIIIPHON IIOCKOCTH

https://m.edsoo.ru/O7L4V3D6U



https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
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31

[lepneHauKyIsip U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/R7P7D2B2Z

32

[lepnieHauKyIsIp U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIJIOCKOCTH

https://m.edsoo0.ru/V70O1R9G6M

33

[lepneHauKynsip U HAKJIOHHBIE:

paccTosiHue OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT
NPAMO# 0 IIIOCKOCTH

https://m.eds00.ru/S0Q9Z5D9X

34

[lepnieHIuKyNAp U HAKIOHHBIE:

PacCTOAHUEC OT TOYKH J0
IIJIIOCKOCTH, paCCTOAHUE OT
HpﬂMOﬁ J0 IINIOCKOCTH

https://m.eds00.ru/S6G8J9U00

35

VYTIibl B IPOCTPAHCTBE: YO
MEeXAY NPSIMOM U MIIOCKOCTHIO

https://m.edso0.ru/Z4J2EQW3F

36

JIByrpaHHbI{ yroJi, TUHEUHbIN
yroJ IBYTPaHHOTO yriia

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHbIi yroJ, TUHENUHBII
yroJl ABYTPAHHOTO yIJia

https://m.edsoo.ru/A3Y2P8PI9R

38

[lepneHMKyIIpPHOCTH
MJIOCKOCTEMN: TPU3HAK
MEePIEHIUKYISIPHOCTU BYX
MI0CKOCTEMN

https://m.edsoo.ru/Z1L1L4W00



https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O

20

[lepneHUKyYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK

39 https://m.edsoo.ru/F3K7G7B3Z
MEPICHIUKYIIIPHOCTH JIBYX
IUIOCKOCTEHN
[IepneHMKYIApHOCTD

40 FUIOCKOCTEH: TIpHSHAK https://m.edsoo.ru/POQ7H2S4U
MEePIICHIUKYIIIPHOCTH JIBYX
IUTOCKOCTEMN

41 Teopena 0 TpEx https://m.edso0.ru/Y8YOR3X7G
MIEPIICHIUKYIIIpax

g2 | TeopemaoTpix https://m.eds00.ru/FW6GLI4K
MepIeHIUKYIIApax

43 Teopema o Tpéx https://m.eds00.ru/E7W7RINSK
MepIeHIUKYIIsApax
KonTtponbnas padota Ne2 o
temaMm: "[leprneHANKYISIPHOCTD

44 MPSIMBIX U IJIOCKOCTEH" 1 https://m.edsoo.ru/X5U3G6K5F
"Vrael MKy NpsIMBIMU U
TJIOCKOCTSIMH"
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHThI

45 MHOTOTPaHHHKA, BBIIYKIIbIC U https://m.edsoo.ru/K4P319C8T
HEBBINYKIIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPAaHHHKA

46 Hpmsva: N-yroxbHas npusMa; https://m.eds00.ru/B5V5V7J1]

T'paHu 1 OCHOBAHUS IIPU3MBI;



https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
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npsiMasi 1 HaKJIOHHAS TIPU3MBbI;
O0KOBas ¥ MOJHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamenenunen,
MIPSIMOYTOJIbHBIN
napajuIeJICnUuIe U ero
CBOMCTBa

https://m.eds00.ru/O1Y5N7C5G

48

[Inpamuia: N-yrospHast
MAPaMHUJIa, TPAHU U OCHOBaHHUE
nupamu/ibl; 00KOBask M MOTHAS
ITOBEPXHOCTh MUPAMHU/IBI;
IIPaBUJIbHAS U yCEYEHHAs
nupamuaa

https://m.edso0.ru/EQP3T7B80O

49

[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHHOTO
MHOTOTpaHHUKA; TIPaBUIIbHAS
pu3Ma U NpaBujIbHas
MpamMuia; IpaBUIbHAS
TpeyrojbHas mupaMuaa u
MIPaBUWJIbHBIN TETpadIp; KyO

https://m.edsoo.ru/P5D7S5W2N

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp,
JIOJICKadIp ¥ UKOCAdIP.

https://m.eds00.ru/Q1D7D1T8B

51

CummeTpusi B IpOCTPAHCTBE:
CUMMETpPHUS OTHOCUTEIILHO
TOYKH, IPSIMOM, MIIOCKOCTH.
DNEeMEHTbl CHMMETPUH B

https://m.edsoo.ru/H6H3K8Y 2V



https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
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NUPAMUJIAX,
rapajuieenuIenax,
MPaBUJIbHBIX MHOTOIPAaHHHUKAX

Briuncienue >1eMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo0.ru/\V6G2M2X5J
JIMArOHAJIH, YIJIbI
[Tnomans 6oxoBOM
MTOBEPXHOCTH H ITOJHOM
53 HOBEPXHOETH TIPANON TIPHEMEL, 1 https://m.eds00.ru/Q7L 2K9F3R
IUTOIIAIh OCHOBAHHUH, TeOpeMa
0 OOKOBOI MOBEPXHOCTH
NPSAMOUN TPU3MBI
ITmomans 00KOBOI
MOBEPXHOCTH M MTOBEPXHOCTH
54 HIPABILILHOM MHPAMIVIEL, 1 https://m.eds00.ru/Y 9D4AIMOX
TEOpeMa O IO OOKOBOM
[OBEPXHOCTH YCEYEHHOM
[IUPAMMIBI
55 Konmpotbitas padota N3 no 1 https://m.eds00.ru/S1S1U3I3Y
teme: "MHororpaHHuku"
56 [ousitue 06 06BEME 1 https://m.edso0.ru/S8H2N6170
57 OO0BEM ITUpaMHUIbI 1 https://m.edsoo.ru/\VV8Q5A2P2L
58 OO0BEM mupamu Il 1 https://m.edso0.ru/Y1Z6B618C
59 OO0BEM mupamu Il 1 https://m.edsoo.ru/R6WOVS8I3N
60 OO0BEM TUpaMHUIBI 1 https://m.edso0.ru/J1VV612C7M
61 O06BEM npu3MbI 1 https://m.edsoo.ru/Z0E6GIA8Q



https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
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62

O0BEM MpU3MBI

https://m.edso0.ru/T6P703L5M

63

O0BEM MpU3MBI

https://m.edsoo.ru/M5G4J509U

64

KonTtposnsHas padota Ned o
teme: "O0bEMBI
MHOTOTPaHHUKOB"

https://m.edso0.ru/GOP0S7M6B

65

[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3als 3HaHH.
[Toctpoenne ceueHuii B
MHOTOTPaHHUKE

https://m.edsoo0.ru/C2R7A6B1E

66

[ToBTOpEenHuEe, 0600IIEHNE
CHCTEMAaTH3aIs 3HAHWH.
Brrunciienue paccTosHMIA:
MEXIy ABYMS TOUKaMU, OT
TOYKH J0 MPAMOM, OT TOUKH JI0
IJTOCKOCTH, MEXTY
CKPEILMBAIOIIUMHUCS TPSIMBIMHU

https://m.eds00.ru/M6T9Q1G7C

67

Hrorosas koHTposbHas paboTa

https://m.edso0.ru/O6W904C4F

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMaTH3aIMs] 3HAHUIA.
Brruunciienue yrioB: Mexy
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMHU,
MEX]ly IPSIMO M TUIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB
MEXIY TIIOCKOCTSIMH

https://m.eds00.ru/C6J1P206S

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S
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11 KJIACC
KoauuyecTBo 4yacos
Ne Mara DJIeKTpOHHbIe N (ppoBbIe
Tema ypoka Konrpouabnbie | IIpakTnyeckue
n/n Bcero U3yueHHsl | 00pa3oBaTeJbHbIE PeCypChl

padoThI padoTsbI

Cdepa u map: neHTp, paamnyc,
1 JMaMETP; TUTOIIA b 1 https://m.eds00.ru/Y7S2X9Y1D
MTOBEPXHOCTHU chepsl

B3anmHoe pacrnosnoxeHnue

Cpeprt 1 m0CKOCTH; 1 https://m.edso0.ru/Y1L6L3Q9W

KacaTeJbHast III0CKOCTh K
chepe; iomaas chepsl

N3obpaxenue chepsl, mapa Ha

1 https://m.edsoo.ru/F9Z1J5V2M
mwiockoct. CeueHus mapa

Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yIoIIne
HWIMHAPUYECKON
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
MMOBEPXHOCTHU

1 https://m.edso0.ru/T4X8R6S5P

LMIuHap: OCHOBAaHUS U
OOKOBast IIOBEPXHOCTh,
5 00pasyrolias u 0Ch; TIIOMIA/Ib 1 https://m.edso0.ru/T3I10T9EOD
OOKOBOM M MOJHOM
MOBEPXHOCTH

6 N3o00paxkenue nunuHapa Ha 1 https://m.edso0.ru/SSW1M1K8N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

25

IJI0CKOCTH. Pa3zBéprka
mwmHApa. CedeHus IMHApa
(TJI0CKOCTHI0, MapalIeNIbHOM
WM TIEPIICHAUKYIISIPHON OCH
HUAITUHIPA)

Konnueckas moBEpXHOCTB,
00pazyrolre KOHMIEeCKOM
IIOBEPXHOCTH, OCh Y BEPIINHA
KOHMYECKOU MMOBEPXHOCTH

https://m.edso0.ru/P5F6Z919X

Konyc: ocHOBaHue u BepIvHa,
00pa3syromas 1 0Ch; MJIOIMIA b
OOKOBOM M MOJIHOM
MTOBEPXHOCTH

https://m.edso0.ru/R8Z5E7C2T

VY ceu€HHbIN KOHYC:
00pa3yrolue 1 BBICOTA;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh

https://m.edso0.ru/N5D8T8T4J

10

N306paxeHue KoHyca Ha
miockoctu. Pa3Béprka KoHyca.
Ceuenust koHyca
(III0CKOCTBIO, MapasIeIbHON
OCHOBAHHIO, U MJIOCKOCTBIO,
IIPOXOSIIEH Yepe3 BEepLINHY)

https://m.edsoo.ru/14D8U2M2W

11

KOM6I/IHaHI/I${ TCJI BpallICHUA U
MHOTOT'paHHUKOB

https://m.edsoo.ru/O4E3T6WO0D

12

MHoOrorpaHHuK, ONMCaHHbIN
oKoJi0 cdepsl; chepa,

https://m.edsoo.ru/J1IK5F8C2A



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A

26

BIIMCaAHHAasg B MHOT'OI'PaHHUK
HJIM B TCJIO BpallICHUA

TTonsarue 00 o0BEME.

13 OCHOBHBIE CBOWCTBA 00OBEMOB https://m.edso0.ru/QOW5V2D4Y
TEI

14 OO0OBEM 1MIHHIpA, KOHYCa https://m.edsoo.ru/N4AK3R2H3I

15 O6bEM tiapa it Moy https://m.edso00.ru/N4Z00O0K3V
cepbl
ITomoOHbIE TENA B
npocTtpancTBe. COOTHOICHUS

16 MEKTy TUTOIIASIMH https://m.edsoo.ru/H3R3M2N9R
MMOBEPXHOCTEH, 00bEMaMu
OOOHBIX TEI
KonTtponbnas padota Nel mo

17 temam: "Tena Bpamenus" u https://m.edsoo.ru/171710K5Z
"O06BembI Te"

18 Beirop Ha miockocTi it & https://m.eds00.ru/X9K2X0Q4E
IPOCTPAHCTBE

19 (CHOWEHIC 11 BEIHTARHC https://m.eds00.ru/Z3SIDIF7W
BEKTOPOB

20 YMHOXEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/B6M9COH8G
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUTaHAPHBIM BEKTOPAM. https://m.edso0.ru/J1Z5D5Z4K
[TpaBuito mapanienenuneaa

22 PeMGHH® 327121, CBAHHEL & https://m.eds00.ru/Z0J2C1G2L

NMPUMCHCHUCM IIpaBUJI



https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
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JEUCTBUN C BEKTOPAMHU

23

KoopannaTHO-BEKTOPHBIN
METO/1 IIPU pELICHUU
r€OMETPUUECKUX 3a/1a4

https://m.edso00.ru/N9Q4H2D20

24

[IpssMoyronpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3amauu B
KOOpAMHATAX

https://m.edso0.ru/R2L4B1S40

25

VYTros MeX 1y BEKTOpAMH.
CkansipHO€ NMPOU3BEICHHE
BEKTOPOB

https://m.eds00.ru/Q7R30Q6D9T

26

Brruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/N611F1V3X

27

KonTtponbras padota Ne2 o
teme: "BekTopsl U
KOOpJIMHATHI B MPOCTpPaHCTBE"

https://m.edsoo.ru/D2J7V7ETW

28

[ToBTOpEHME, 0600IIEHNE U
crcTeMaTH3aIHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpEeHUE, 0000IICHNE 1
CUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca IIIaHUMETPUU

https://m.edsoo.ru/O8W1N3W5H

30

[ToBTOpEHue, 0600ImEeHNEe U

https://m.edsoo.ru/H2H5NOROQ



https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q

28

cucTeMaTu3anus 3HaHUH.
3aiauu MIaHUMETPUU U
METO/Ibl MX PEHICHUS

[ToBTOpEHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.

31 1 https://m.edso0.ru/NOT3S8F4A
3anauu MIaHUMETPUU U
METOIbI UX pemeHI/m
[ToBTOpEeHUE, 0600IIEHNE 1
cUcTeMaTu3alys 3HaHuH.

32 T SHAHIH 1 https://m.eds00.ru/A8C3N2J5C
OcHoBHbI€ (HUTYpHI, PAKTHI,
TEOPEMBI Kypca CTEPEOMETPUHN
Htorosa

33 TOTOBAT KOHTPOILHAL 1 https://m.eds00.ru/Y OX8ROF9J
pabota
[ToBTOpEeHue, 0600IICHNE 1

34 . 1 https://m.edso00.ru/T6 X6E5K7I
CUCTEMATHU3ALMS 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAst, IIIOCKOCTh
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUU M CIIEICTBUS M3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIETBHOCTh W TEPICHINKYISIPHOCTH
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupummpoBaTh B3anMHOE pacroIOXEHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIN YroJl, TpaHU JABYI'PAaHHOTO YIJa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOIo yria
_ OnepupoBaTh MOHATHUAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbII
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, TPaBUIIbHBIII MHOTOTPAaHHUK
27 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- g KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWJIbHbIE MHOTOTPAHHUKH, TMIPSMbIE W  HAKIOHHBIE IPHU3MBI,
napasuieIeHIe bl
29 OnepupoBatb MOHSITUSMH: ceKyIas MJI0CKOCT, ceueHue
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
. UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:

BH/I CBEPXY, COOKY, CHU3Y
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7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO0 HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHNN CTaHJAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYHCIICHHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS TPSMBIMHU, MEXAY MPSMON U TIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM MOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nmupamua) ¢ mpuMeHeHneM (GOopMyJ, BBIYUCISATH COOTHOIICHHUS
MeXAy  IUIOLIalsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHUSAMH: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TpeACTaBIEHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PElICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPeoJiaraloiuX HECKOJbKO IIAaroB pEIIEHUsl, €ClU YCIOBUA

IPUMEHEHHUS 33JIaHbl B ABHOUM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTeI>'I B IIPHUPOJIC U

JKHU3HH, paCIIO3HABATDH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NoTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh pPealIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLeHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIM C HMCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATHN U
TeopeM, arnrnapara ajareopsbl, pelaTh MPakKTUYECKHe 3a7a4H, CBS3aHHBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH
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11 KJIACC
Kon .
IIpoBepsiemble MpeagMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIMHIPAYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 MWIAHAPUIECKON TTOBEPXHOCTH, IMJIUHJAP, KOHHYECKAs ITOBEPXHOCTD,
' oOpa3ymomnue KOHMYECKOH MMOBEPXHOCTH, KOHYyC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBSACHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OmnepupoBaTh TOHSATHSAMH: IIAPOBOKW CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Bbraucnare 00bEMBI M IUIOMIATM TIOBEPXHOCTEH TEN BpalleHHs,
' T€OMETPUIECKUX TEJI C MPUMEHEHUEM (HopMyI
OmnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCaHHBIH B chepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMHMCaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpaIICHHS
6.8 BbIUMCHIATE  COOTHOLICHUST MEXKAY IUIOIAASIMHU TIOBEPXHOCTEH H
. 00BEMaMHU ITOJOOHBIX TENT
6.9 N3006pakats nzydaembie QUTYPBI OT PYKH U C TIPUMEHEHUEM IPOCTHIX
' YepPTEKHBIX HHCTPYMEHTOB
BbIMoOnHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXY, COOKY, CHHU3Yy; CTPOUTb CEUYECHHUS Tell
BpALCHUS
W3BnekaTh, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NpeACTaBICHHYIO Ha

yepTekax U pUcyHKax
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6.12

[TpumensTh reomMeTpruecKkue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, IPEANOJIAraloIUX HECKOJIBKO IAaroB PEUICHMS, €CIIA YCIOBHA

MpUMEHEHHUS 33/1aHbl B SBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[GﬁCTBI/I?[ CJIOKCHHA BCKTOPOB, BLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4HCJIO, 06T)$ICH$ITI>, KakKUMH CBOMCTBAMH OHH

oOmazaroT

6.15

[IpumeHsaTh NpaBUIO Napauieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKapTOBbl KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpPAMH, CKASIPHOE IIPOU3BEIEHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJITAHAPHBIC BEKTOPELI

6.17

Haxomuth cymMMy BEKTOpPOB M NPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEeXAYy BEKTOPaMHU, CKaISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HEKOJUIMHCAPHBIM BECKTOpPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiiiue reoMeTpuuYecKHME 3aJaud  Ha [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aJa4l Ha J0Ka3aTCJIbCTBO MAaTEMaTHUYCCKHUX OTHOIIICHUMN |
HaX0XIACHUEC I'COMCTPUUCCKHUX BCINYHH I10 06pasuaM Wi aJIrOpuTMam,
IIPUMCEHAA HU3BCCTHBIC MCETO/bI IIpu PEUICHUA CTaHAAPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M AJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

6.22

HpI/IBOI[I/ITL INPpUMEPBLI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI71 B IIpUpPOAC U

JKHU3HH, paCIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh MOJydeHHblE 3HAHMA Ha TPAKTHKE: aHAJIU3UPOBATh
peajbHble CUTyallUd M NPUMEHATh W3ydEHHbIE IOHATHUS B IpoLEecce
MOMCKAa pelIeHUs] MaTeMaTh4ecku cHopMyIupoBaHHON MpoOIEeMBI,
MOJIETIMPOBATh PEAJIbHBIE CUTYallMM Ha A3BIKE T€OMETPHUH, UCCIEN0BATh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM I€OMETPUUECKHUX MOHATHH U
TeopeM, amnmapara anreOpbl, perarb NpakKTUYECKHe 3a/1a4M, CBSI3aHHbIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSL CTEpeOMETpUHU. Touka, HpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATHYECKOM  TOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpelIMBarOIIuecs npsMble. [lapamienbHOCT HPSAMBIX U
IJIOCKOCTEH B  TPOCTPAHCTBE: TapajjiebHbIE TPSAMbIE B  MPOCTPAHCTBE,
MapaAJIENBbHOCTh TPEX MPSIMBIX, MApPAUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHaIllpaBJICHHBIMU CTOPOHAMM, VYIrojJl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaijiesibHble MIOCKOCTH, CBOMCTBA MapaliebHbIX
mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, MoCTPOeHne CeUeHnn

7.3

[lepnieHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMbIE MapasliebHble U MePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U TNIOCKOCTH, TEOpEMa O MPSIMO MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MPsSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPSMOM [0
IJIOCKOCTH, MPOEKIUsS (PUTYphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'paHHHKU, pazBépTKa MHOT'OTpaHHUKA. HpI/I3MaI N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMAsAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas MApaMuaa, TpaHu U OCHOBAHHE IMPAMUJIBI,
OOKOBas W IOJIHAS MOBCPXHOCTH MUPAMUIBI, TpaBHUJIbHAA U yceqéHHa;I nupamuyja.
ONEeMEHTHI nNpu3Mbl WU HOHAPAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC

NpaBHJIIbHOTO MHOTOTI'paHHUWKA, IpaBUJIbHAA TIpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,
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MpaBUJIbHAS TPEYTOJIbHASA MUPaMUa M PaBUIbHBIN TeTpasp, Ky0. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeka’ap U uxocadapyrue CeueHus
MIPU3MBI B TTHPAMH/IBI
CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
7.5 IJIOCKOCTHU. DJIEMEHThl CUMMETPUH B NMpaMUAax, NapajuleJenuneiax, npaBuiIbHbIX
MHOTOTpaHHUKAX
Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, aAuaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
MOBEPXHOCTH U TOBEPXHOCTH IMPaBWIBHOM NHMpaMuAbl, TeopemMa O IUIOLAAH
yceu€HHo# mupamuabl. [lorstue 06 06béme. O0BEM TUpPaMUIBI, TPU3MBI
. [Tomo6HnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXIY TIIOMIAIIMHA IOBEPXHOCTEH,
' 00bEMaMu IOJTIOOHBIX TET
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 I'eomerpus
Hunuaapudeckas MOBEPXHOCTb, 00pa3yroliie HUINHAPUIECKONW MOBEPXHOCTH, OCh
6.1 UWIMHAPUYECKOH NOBepXHOCTU. LlumuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,
oOpa3yrolias 1 oCb, IJIO0MIa/lb OOKOBOH U MOJIHOMN MOBEPXHOCTH
Konunyeckast HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHUYeCcKoi moBepxHOocTU. KoHyc: ocHOBaHHME W BeplIMHa, oOpa3yolas U OcCh,
' omaab OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasyrolue u
BBICOTA, OCHOBAHUS 1 OOKOBAas IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. B3anmuoe
6.3 pacnofioxkenue chepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMIIoaab
cepsl
6.4 N3o0pakenue Ten BpalieHUs Ha MIIOCKOCTH. Pa3BépTka UIMHIpPA U KOHYCa
6.5 KoMOuHarmu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN
. oxoJo cepsl, chepa, BIUcaHHAS B MHOTOTPAHHUK, UM TEJIO BPAIllCHUS
6.6 [Tonsitne 06 o0béMe. OcHOBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 oOBEME
' MPSMOYTOJIPHOTO TMapaijieNenunea M ciueactBuss u3 He€. OO0bEM nuMIuHpA,
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koHyca. O0BEM mmapa u TIomaas chepbl

[TogoGHple Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenus uminuHapa (MapauieNbHO W TEPIEHIMKYISIPHO OCH), CEUEHHsS KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIILEE YEPE3 BEPILUHY), CEUEHUS 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO)XeHHEe BeKTopa Ha uucio. Pa3noxeHue BeKkTOopa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. [IpaBmiio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiiime 3amaun B KOOpAMHATaxX. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BECACHUC BCKTOPOB. Brraucnenne YIJI0B MEXAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH T€OMETPUUYECKUX 3a/1a4
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INPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsiEMOro
TpedoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero oduIero
o0pa3zoBaHus

Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, J10Ka3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYITHPOBKH; IPUMEHSATh UX; YMeHUE (POPMYyIUPOBATh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJI MaTeMaTH4YeCKOW WHAYKIUU;
MPOBOJUTH JOKa3aTelIbHbIE pACCY)KJIEHUS TpU pElIeHUWH 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPaBWJIBHOCTh  PACCYXKICHHM;  yMeHHUE
ONIEPUPOBATh MOHATUSAMHU: MHOKECTBO, IMOJMHOYKECTBO, ONEpPAlUHA Hal
MHOXXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI ONHCAHMS PEATIbHBIX MPOLECCOB U SIBICHUI U IIPU PELLICHUH
3aja4, B TOM 4YHCI€ U3 JAPYruX Y4eOHbIX MpEIMETOB; YyMEHHE
OTepUpoOBaTh MOHATUSMU: rpad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W OINHUCHIBaTh Tpadbl Pa3IUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMM: HATypalbHOE YHCJIO, LEJIO0C€ 4YHCIIO,
CTCIICHb C LCJIbBIM IIOKa3aTcjieM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C panroHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucijia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIIO, PAlMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palOHAJIbHBIX, JEHCTBUTEIBHBIX YUCCII; YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMeEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3JInIYHbIMHU MNO3MIMMOHHBIMHA CUCTEMaMU CUHCJICHHA, YMCHUC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU H Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco

CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX




37

BBIPAXKCHUHN; YMEHHE OIIEPUPOBATH IOHATUSAMU: IIOCIIEIOBATEIBHOCTD,
apupmeTHyecKast nporpeccus, reoMeTpUYeCcKas porpeccus,
OeCKOHEYHO yOBIBAIOIIAs TEOMETpUYECKas MpPOTPECCHs; yMEHHE
3a/1aBaTh I1OCJIEN0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBI PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONPSKEHHBIE KOMILIEKCHBIEC YHCIIa, MOAYJIb U ApI'YMEHT KOMIUIEKCHOTO
yycna, (¢GopMa 3amuch  KOMIUIEKCHBIX 4ucen  (reoMeTpuyeckas,
TpUrOHOMETpHUUEcKass U  anreOpanyeckas); yMeTb  MPOU3BOAMTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMM; HPHUBOJIUTH
IIpUMEPBl  HCMOJB30BAHUS  KOMIUIEKCHBIX  YHCE;  ONEPUPOBATH
MOHATHUAMM: Marpuma 2xX2 wu  3x3, onpenenurens  MaTpULBbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pPAllMOHATbHBIE, HWPPALMOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
yYpaBHEHUST W HEPAaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEepUpOBaTH
MOHATHSMH: TOKJECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPAaBEHCTBO, CHCTEMA YpPAaBHEHUH W HEPaBEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUM, HEPAaBEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMeTpOM; IPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbI JJIsl PEUICHUS MATEeMaTHYECKUX

3a/la4 U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarh MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, SKCcTpeMyM (QYHKIMH, HauOoJblllee U HaNMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HempepbiBHAS (QYHKIIMSI, aCHMITOTHI Tpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, IMEPBOOOpa3Has, OMpeAeNEHHBIH
UHTETpall; YMEHHE HAaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YacTHOTO U
KOMIIO3UIMH (DYHKIIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKLIMU; yMEHHE HAXOJUThb IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIH;
YMEHHUE UCMOJb30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (DYHKIIHIA,

HaxoauThb HaWOOJIbIINE W HAUMEHBIIHME 3HAYCHUS (bYHKHHﬁ; CTPOUTH
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rpauKy MHOTOWICHOB C HCIIOJIb30BAaHHEM arrapaTa MaTeMaTHYeCKOTO
aHalli3a; MPUMEHATh IPOU3BOJHYIO IS HAXOXACHUS HAWITy4dlIEro
peLICHUs] B MPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-I’KOHOMHYECKUX W
(dbu3nuecKkux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTErpaja; NPUBOJUTH MPUMEPbl MATEMATHYECKOTO MOJICTUPOBAHUS C

IOMOIIBIO A PepeHIINATBHBIX YPaBHCHUN

YMmenue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIMHM, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (YHKIMM, JuHelHHas (QyHKOUS, KBaJIpaTU4yHas
GbyHKIMS, panuoHanbHas byHKIMS, CTETIIEHHAas GbyHKIMS,
TPUTOHOMETPUUECKHE  (QYHKUIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIMM, TOKaszareiabHass U Jorapupmudeckas QyHKIUU; YMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (PYHKLIMHA, BBIIOJIHATH MPeoOpa3oBaHUS
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpadUKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JAPYruX y4eOHBIX MPEIMETOB U
3a/la4 U3 peaybHOM JKU3HU; BbIpaXaTh (OPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; UCMOJIb30BaTh CBOMCTBA M Tpauku (QyHKUMH Ui
pelleHs] ypaBHEHHH, HEpPAaBEHCTB U 3a/ad ¢ NMapaMeTpaMu; U300paxkaTh
Ha KOOPJIMHATHOM IUIOCKOCTM MHOXKECTBA PENICHUW YpaBHEHHIA,

HEPaBCHCTB U UX CUCTEM

VYmenune peuiaThb TCKCTOBLIC 3a/la4M PA3HBIX THUIIOB (B TOM 4YHUCJIIC Ha
IIPOLCHTHI, A0JW U 4YaCTH, Ha IBMXKCHHUC, pa60Ty, CTOMMOCTBb TOBApOB U
yCIIyr, HAJIOT'U, 3ala4n U3 oOnactu YIIpaBJICHUA JIMYHBIMH U CEeMEHHBIMHA
(bHHchaMI/I); COCTaBJIATh BBIPAXCHUA, YPaBHCHHS, HCPAaBCHCTBA U HX
CUCTCMbI TI0 YCJIIOBHIO 3aJavu, HCCIICAOBATH IOJIYYCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[O6HOCTB pe3yiibTaTOB; YMCHHUC MOJICINPOBATH
pCaJIbHBIC CHUTyallUM Ha A3BIKC MATCMATHUKU, COCTABJIATH BBIPAKCHUS,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTEMbI TII0 YCJIOBHKO 3a1a4H,
HCCIICAOBATL IMOCTPOCHHBLIC MOACIM C HCIOJIb30BAHHCM aIlllapaTta

ayreOpbl, MHTEPIIPETUPOBATH MOJYYCHHBIH pe3ynbTaT

YMmenue OIICpHUPOBATH MMOHATHAMU: CPCAHCC apI/I(I)MeTI/ILIeCKOC, MEHaHa,
HanOoJIbIICe n HaAaNMMCHBIICC 3Ha4YCHUA, pa3max, Aucnepcus,
CTAaHAApPTHOC OTKIOHCHHUC YHUCIIOBOTO Ha60pa; YMCHHE HU3BJICKATD,
HUHTCPpHIPCTUPOBATDH I/IH(I)OpMaI_II/IIO, MMPpEACTABJICHHYHO B Ta6n1/1uax, Ha

IMarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA peaJbHBIX MPOLIECCOB U
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SIBIICHUI; TIPEICTABIATH UH(OPMAIIHIO C TIOMOIIBIO TAOIUIl U THArpaMM;
HCCIEN0BaTh CTAaTUCTUYECKUE JAHHBbIE, B TOM YHCJIE C IIPUMEHEHUEM
rpaUYecKuX METOJOB W  JJIEKTPOHHBIX  CPEICTB; TpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOACHHS C IOMOIIBIO JHMarpaMm

paccenBaHys U JIMHEWHON perpeccun

YMeHHe OoInepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
coObITHE, BEPOSTHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKux METOJ0B; NPUMEHATH
(opMyIbl CIIOXKEHHMSI M YMHOXKEHUS BEpPOSITHOCTEH, (opMyiy IOJHOM
BEPOSITHOCTH, popMyiny bepHynnu, koMOuHaTopHbIE (DaKThI U POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
MOHATHSMM: CIydailHasi BeJWYHMHA, paclpeieleHHe BEpOSITHOCTEH,
MaTeMaTH4eCKOe OKHMJIaHUE, NUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BeNWYMHBI, (QYHKIUU pacrnpefeseHuss ¢ IJIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTeIbHOIO W HOPMAJIBHOIO pacIlpelesIeHHIH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEACICHUM A
peleHus 3a1ad; 3HAKOMCTBO C MOHATUSIMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX MCCIENOBAHUIN; yMEHHE NPUBOJUTH IPUMEPHI
MPOSBICHUS 3aKOHAa OOJIBIIMX YHMCEI B HMPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUAX; YMEHHE OIIEPUPOBATH NOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHMCIO COYETaHWH, YHUCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
IPUMEHATh KOMOMHATOPHbIE (PAKTHI M pacCyKACHUS Ul PELICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOHy‘leHHHﬁ pe3yibTaTt

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKA, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIWa, IUIOCKUNA  Yroi,
NBYTPAHHBIA yroJl, TPEXTPAaHHBIA YTOJ, CKpPEHIMBAIOIINECS TMpsSMBIE,
NapajuieTbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, yroll
MEXIY MPSMBIMU, Yol MEXAYy MNPSAMOM M IUIOCKOCTBIO, YTOJd MEXAY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH; YMEHUE UCIIOJIb30BATh MIPU
pellleHnr 3aJa4 W3y4eHHbIEe (aKThl U TEOPEMbl MIAHUMETPUHU; YMEHHUE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH

MAaTEMaTUYCCKHUEC MOJCIM C IIOMOIIBIO TCOMETPHUYCCKUX MOHATUN U
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BCJIMYWH, pCIIATh CBA3AHHLIC C HUMHU NPAKTUYCCKUC 3aa9U

10

YMeHue onepupoBaTh MOHATHUAMHM: IJIOMIAAL (GHUTYpHl, 00bEM (UTYPHI,
MHOTOTPaHHHK, MPABUJIBHBI MHOTOTPAHHHUK, CEYCHHE MHOTOTPAHHHKA,
KyO, TmapajuleNienurea, Npu3Ma, NupaMuiaa, (Gurypa M TOBEPXHOCTh
BpaIllCHUs, MWJIUHAP, KOHYyC, map, cdepa, iomans chepsl, IUIomams
MOBEPXHOCTH NHPAMHJIBI, TPU3MBI, KOHYyca, IWIMHApa, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TapalieNienuIea, MUPaMUIbl, TPU3MBI, IMIMHIPA,
KOHYycCa, IIapa, pa3BEépTKa MOBEPXHOCTH, CEUCHUs KOHyCa W IMIMHJPA,
napajyieIbHbIe OCH  WJIM OCHOBAaHHIO, CEUCHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IHIUHIPA, KOHyCa; yMEHHE CTPOWTH CeueHHE
MHOTOTpaHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpaIlleHHs, UX CEYCHUS, B TOM YHUCIIE C TIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHUE TPUMEHSTh CBOWCTBA TEOMETPHUYECKHX (UTYP, CAMOCTOSTEIHHO
(bopMyITHpOBATH OTpENeNeHUs] H3y9aeMbIX (UTYp, BBIIBUTATH TUTIOTE3bI
0 CBOWCTBaX M NMPH3HAKaX T€OMETPUYECKUX (PHUTYp, 0OOCHOBBHIBATH WU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IM4YHBIM TPU3HAKAM, BBIMOJHATH HEOOXOIUMBIC IOTOJTHHTEIBHBIC

MOCTPOCHHS

11

YMeHHne omepupoBaTh TOHSATHSMH: JIBIKCHHE B  IPOCTPAHCTBE,
napaiebHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue MMOa00MsI, MOMO0OHBIE (HUTYpBHI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYECKUE OTHOIICHHUSI
NpU PEIICHUU 3a/1a4y; HAXOJUTh TEOMETPUYCCKHE BEIWYHHBI (JIMHA,
yroj, IUIOIMIAAb, OOBEM) NpHU pPEUICHHH 3aJad W3 APYIHX Y4eOHBIX
NPEMETOB M U3 PEalbHOM JKU3HU; YMCHUE BBIYKMCIISITH TEOMETPUICCKUE
BEJIMYMHBI (JJIMHA, YTOJ, IUIONmAab, OOBEM, IUIOMA/]b TOBEPXHOCTH),
UCIOJIb3Ysl M3YydeHHbIE (DOPMYJbl M METOJbI, B TOM YHCJE: IUIOIIAIb
MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCa, [MIMHAPA, TIOMAAb cepsl;
00BEM Ky0a, TPSAMOYTOJIBHOTO Mapajuleienumnesa, MUPaMuIbl, MPU3MBL,
MWIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOIIEHHE OOBEMOB

HOJOOHBIX GuUryp

12

YmMmenue ONCPpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTCMaA KOOPJAUHAT,

BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
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MPOU3BEJCHHE BEKTOpa HA YHMCIO, Pa3lIo’KEHHUE BEKTOpa MO 0Oaswucy,
CKaJSIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXKIY
BEKTOPaMU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL  PEIICHUS] TEeOMETPHYECKHX 3amad W 3a7ad  JAPYruX yueOHBIX

IIPEAMETOB

13

YMenue BbIOMpaTh TOIXOAAUIMA METOX Ui pPEUICHHS 3a/1ayu;
IIOHUMAHHE 3HAYMMOCTM MAaTEMaTUKHM B W3YYEHUU NPUPOJHBIX H
OOLIECTBEHHBIX IPOLECCOB U  SBJICHUH; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IIPUBOJUTH
IIpUMEPBl  MAaTEMATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MaTeMaTH4E€CKON HAyKH
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HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMblii 3J1eMEeHT COEPKAHUSA
Kon
1 Yucna v BIYKCICHUS
1.1 Harypanenbie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TIPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypaslbHOW cTemeHu. JleicTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CHHyC, KOCHHYC W TaHT'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  4yuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnuxéHHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOGHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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211 Martpuna cucTemMsl TMHEWHBIX ypaBHEHUN. OnpeaeanuTelb MaTPUILIbL
3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkumu. ['paduk Qynkmum. BzanmHO oOpaTHBIE
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIIH
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIwH.
39 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DYyHKIHWH.
' MakcuMymMbl ¥ MHUHAMYMBI (GyHKOUU. Haumbosbiiee w HaWMeHbIee 3HAYCHHE
(YHKIIUM HAa TIPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W LENbIM TOka3zareneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpPHS N-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMs MOCIEA0BATENLHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTpUUecKas nmporpeccuu. @opmMyria CI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHainsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHHA
[Ipumenenre NPOU3BOAHONW K HCCIENAOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 aKkcTpeMyMbl. HaxoskneHne HanOoJbIIero U HaMMEHBIIIETO 3HAYCHHUS (YHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
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7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpalICHUs

7.5 Koopaunats! 1 BEKTOpEI
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

MaremaTuka: anrebpa U Hadajsa MaTeMaTHYECKOro aHanusa, reometpusi. ['eomerpus. 10-11
Kiaccel/ AtTaHacsiH u 1p., «M3mparensctBo «IIpocBereHne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Ne HanmeHoBaHue y4eOHOT 0 I'ox u3nanus ABTOpPCKHH Kuace
nocooust KOJIJIEKTHUB
1 Mepansk, [TonsikoB. 'eomerpus. 2023 E.B. bynko, AT'. 11

11 knacc. YrnyOneHHbIN Mepsinsik, B.b.

ypoBeHb. MeToanveckoe [Tomouckui,

mocoOue sl yauTenst M.C. Sxup

2. Metomndeckue pekomenaanun. 2024 JI. C. Aranacsan, 10,11

10-11 xmaccer (kK y4eOHHUKY B. ®©. Byry3os,

Artanacsina JI. C. u ap.). C.b.

[Tocobwue mst yaurenst Kanomuesa,
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETHU
HUHTEPHET
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

- bubimoreka IIOK https://m.edsoo.ru/f4ad2f98

- E,Z[I/IHOC COCPIKAHNC 06IH6F0 06p8.30BaHI/I}1. MCTOI[I/I‘ICCKI/IG MaTCpHralibl 10 MATCMATUKC
https://edsoo.ru/mr-matematika/

- OUIIN. ET'D
https://fipi.ru/oge

- MenepanbHBI HHCTUTYT OLIEHKH KayecTBa oOpazoBanus (PMOKO)

https://fioco.ru/obraztsi i opisaniya vpr

- BIIP. Beepoccuiickue npoBepounsie padoTsr https://fioco.ru/normativ_docs

- CoBpeMeHHBIH yunTenbckuil mopran https://easyen.ru/load/nachalnykh/vpr/260



https://m.edsoo.ru/f4ad2f98
https://edsoo.ru/mr-matematika/
https://fipi.ru/oge
https://fioco.ru/obraztsi_i_opisaniya_vpr
https://fioco.ru/normativ_docs
https://easyen.ru/load/nachalnykh/vpr/260
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