PABOYAS ITPOI'PAMMA
yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»
st ooywaromuxcs 10-11 kiaccos
MNOACHUTEJbHAS 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «I'eomerpusiy» 6a30BOro ypoBHs IS O0YJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIHbHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MpPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAaJULMil pOCCHICKOrO 00pa3oBaHUS.
Peanmaunﬂ porpaMmal oOecrieunBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMU,
COCTaBAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJI0OCTHOCTh
O6HICKy.]'IBTypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBHOI'O Pa3BUTUA JIMYHOCTHU 06yqafom1/1x051.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPpUH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHUS
0o0yClIOBJI€HAa MPaKTUYECKOM 3HAYMMOCTBIO METANpEeAMETHBIX U TNPEIMETHBIX PE3yJbTaTOB
oOyueHus TEOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO pa3BUTHs oOyuaromiuxcs, GopMHpoOBaHUS
(GYHKIIMOHATBHOM MaTeMaTU4YeCKOW T'PaMOTHOCTH, HM3y4EHMs] APYrUX Y4eOHBIX AMCLMILIUH.
PazButne y o6yqa}onmxcs1 IMpaBHUJIbHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 CYIIHOCTH MW IPOUCXOXKACHUN
reOMEeTPUYECKUX aOCTpaKkiui, COOTHOLIEHUH PEAJTbHOTO U WJEalIbHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTHYE€CKON HAYKOM SIBJICHHH M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HayK W poJii MATEMATHYCCKOI0 MOJACIWUPOBAHHMA B HAYYHOM IIO3HAHWHW W B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHWIO HAYYHOTO MHPOBO33PECHUS YYAIIUXCS, a TaKKe KadecTB
MBIIILJICHHS, HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBasiercst ogHUM U3 0a30BBIX TNPEIMETOB Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus, Tak Kak 00OeCreuyrBaeT BO3MOXKHOCTb H3YyYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblluIeHHE, (GopMHUpyeMoe NpU H3YYEHHH OOYYaloIMMHUCA MOHSATUHHBIX
OCHOB T€OMETPHUM M TOCTPOCHUM IIETIOYKH JIOTMYECKUX YTBEPXKICHUI B XOJ€ pelIeHus
reOMETPUYECKUX 3aJa4y, YMEHHE BBIABUIaTh U OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TPU PEIIeHUH 3aJjad €CTeCTBEHHO-HAyYHOTO ILMKJIAa, B YaCTHOCTH U3 Kypca
(bu3uKH.

YMeHue OpUEHTUPOBAThCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsx AedaTeabHOCTH 4YelloBeka. OpueHTalus 4eloBeKa BO BPEMEHH M IPOCTPAHCTBE —
HE0OX0IMMOE YCJIOBHE €ro COLMAIBHOTO OBITHS, (opMa OTPaXKEHUS OKPYKAIOUIEro MHpA,
yCIOBUE  YCHEIIHOTO TO3HaHUS M  aKTHUBHOTO MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSET pa3Hble BUABI yYEOHON U TPYAOBOMH
NESITEeNbHOCTH, SIBJISETCA OJHUM U3 MPO(ECCHOHAIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyaidbHa
3amaya GopMUPOBaHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOH
JEeSITeNFHOCTH 110 MHOTHM HAIPABJICHUSM.

Ienb ocBOEHUS porpaMMsbl yueOHOTO Kypca «'eomeTpusk» Ha 0a30BOM ypOBHE 00yUEHHS
— o0meoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MOHOCTH TMPUOOPETEHUS] U UCTOIb30BaHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHUM U
NEeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIHOTO MPOIOIKEHHUS 00pa30BaHUS 110
CHEIMATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE NpeAHa3HAa4YeHa JUIsl O0YYaroLIMXCS
CpeIHel IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH

oOIIue MaTeMaTu4ecKue yMEHUsI, CBS3aHHbBIC CO CIEU(PUKON T€OMETPUHA U HEOOXOIUMBIC IS

KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YUUTh T€OMETPHIO

Oonee rryOOKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUICCKUX 3HAHUSAX B

npohecCHOHATBHON IS TEILHOCTH.

JloCcTKkeHHe 11eNTi OCBOCHHS MPOTPaMMbl 00€CIIEYMBACTCS PEIICHHEM COOTBETCTBYIOIINX
3ajna4. [IpuopureTHsiMU 3a1a4uaMu 0cBoeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBJISFOTCSI:

e (opmupoBaHUE IPEICTABICHHUS O TCOMETPHH KaK YaCTH MHPOBOU KYIbTYPHI U OCO3HAHHE €€
B3aMMOCBS3H C OKPYXKAIOIIIM MUPOM;

e (opmupoBaHue MpeACTaBICHUS O MHOTOI'PAHHUKAX W TellaX BPAIICHHUS KaK O BAKHEHIIHX
MaTEeMaTHYEeCKHX MOJICNSIX, ITO3BOJISIONIMX ONKCHIBATE W HM3y4daTh pa3HbBIC SIBICHUS
OKPYXAIOIIEr0 MHUPA;

e (opmupoBaHWe yMEHHUs paclo3HaBaTh Ha YepTekKaxX, MOJCIIX H B pPEATbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJIQJICHHE METOJIaMU PEIICHUS 3a/1a4 Ha MOCTPOCHUS Ha N300PaKEHUSIX MMPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHSIMH O MHOTOTPaHHHKAX M TeJlaX
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

e OBJQJCHHC AQITOPUTMAMH PEHICHWS OCHOBHBIX THIIOB 3a1a4; (HOpPMHUpOBAHUE YMEHUS
MIPOBOJIUTH HECJIOXKHBIE JIOKA3aTEIbHBIC PACCY)KJICHHS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX
3a/1a4 U 3a/1a4 ¢ MPaKTHYECKUM COAEP KaHUEM;

® pa3BHUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs, TO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KPUTUYHOCTU MBIIIJICHHUS,

e (QopmupoBaHue (QYHKUIMOHAIBHON T'pPaMOTHOCTH, PpEJIEBAHTHOM TIE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSBICHUS TEOMETPUUYECKHX TMOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEabHBIX JKM3HEHHBIX CHUTYyallUsIX W TpPU H3YYEHHUU JAPYrUX Y4YEOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, (POpMYIHpOBaTh UX HA SI3bIKE TEOMETPUU U
co3/[aBaTh r€OMETPUYECKUE MOJEIH, PUMEHSATh OCBOCHHBIA T€OMETPUYECKUI amnmnapar Ajs
pelIeHUs TPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLICHUBATD MOJyUYCHHBIE
PE3yNbTaThI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KypC CTEpEOMETPUU
B Hayale ero u3y4yeHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30oM OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHUE HHTYHUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmourenue OTAAETCS HAITSIIHO-KOHCTPYKTUBHOMY METOIy OOy4YeHHs, TO €cCTb
TEOPEeTUYECKHEe 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTUYECKOM
NeSTeNbHOCTH. Pa3BuUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydalmuxcs B  Kypce
CTepEeOMETPUH MPOBOTUTCS 3a CUET peIlIeHUs 3a7a4d Ha CO3JIaHUe MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHUE 00OPAa30M — B YCIOBHSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICIIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COIEePIKAHUS.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny», «lIpsMbie U TIIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTopsl u
KOOPJUHATHI B TPOCTpaHCcTBe». DopMupoBaHIe TOTHIECKIX YMEHUN paclpeeNiieTcsl He TOIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO U MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsl.

Conepxxanne 00pa30oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHHS
paboueii mporpaMMmsl, pacupeAeaEHHBIM 10 T0JIaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4T0Obl ~ OBJAJCHUE TICOMETPHUYCCKUMH  TOHATHSIMU M  HABBIKAMH  OCYIICCTBIISUIOCH
MOCJIEOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHSI BKJIFOYAIIUCH B OOIIYIO CUCTEMY T€OMETPUUECKUX MPEACTaBICHUN 00yJaroInXcs,
paciumpsisi 1 yrinyousis e€, 00pasyst IpOYHbIE MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11

KJIacce, BCEro 3a JBa roja oOyuenus - 102 yueOHBIX yaca.
COILEPXXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, MpocTpaHcTBO. [loHATHE
00 aKCMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBHUS U3 HUX.

B3aumHoe pacrnosio’keHre MpsiMbIX B MPOCTPAHCTBE: MepeceKarouinecs, napauieiabHble U
cKpemuBampmuecss npsmsle. IlapannensbHOCT MNPsSMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
nmapalyiCJIbHBIC MPAMBIC B IMPOCTPAHCTBEC, IApalJICJIbHOCTDH TpéX MpsAMBIX; MapalJICJIbBHOCTDH
MpSIMOM M IIOCKOCTH. YTJIBI C COHAINPABICHHBIMH CTOPOHAMH; YroJd MEXAYy HIPSIMBIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW:  MapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX MIIocKkocTel. [Ipocretimue mpocTpaHCTBEHHBIE (PUTYPBI HAa TUIOCKOCTH: TETPadIp,
KyO, mapaJijiesienume; NoCTPOSHUE CEYCHHI.

[lepneHuKynApHOCTh OPSIMOM M IUIOCKOCTH: MEPHEHIUKYISpHbIE TpsSMbIE B
MPOCTPAHCTBE, MpsAMbIE MapajUlesibHble W MEPHeHIUKYISIpHblE K IUIOCKOCTH, MpU3HAK
MEePNECHANKYJSIPHOCTH TPAMOM M TUIOCKOCTH, TEopeMa O TMPpSIMON MNEePHEHIUKYIIPHOU
IUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YroJl MEXIy MPSMOM M IUIOCKOCTBbIO; ABYIpaHHBIA Yrod,
JUHENHBIA Yroa IByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PAaCCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHWE OT NPSMOM J0 IUIOCKOCTH, HpOeKuus (GUrypbl Ha IJIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPHU3HAK MEPIEHAUKYISIPHOCTH IBYX IJIockocTel. Teopema
0 TPEX MEePIECHIUKYIApax.

MHoOrorpaHHMKH

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE OJEMEHTHl MHOTOTPAHHUKA, BBINYKIbIE U
HEBBINYKJIbIe MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [IpuaMa: n-yronbHas nmpusma; rpaHu
Y OCHOBaHMS PU3MBL; IPsMasi U HAKJIIOHHAsI TIPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Mapannenenunena, npsIMOYTOJbHBIN Mapaiienenumnes u ero cpoicrsa. [lupamuna: n-yromnbHas
nupaMuia, TpaHd W OCHOBAaHUE MUPAMU[bI;, OOKOBas W TOJHAS MOBEPXHOCTh MHUPAMUJIBL;
MpaBUJIbHAsE U YyCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nOHUpamuabl. [IpaBuibHbIE
MHOTOTPaHHUKH: TOHSTHE MPaBUIBHOTO MHOTOTPAHHMKA; MpPaBWIIbHAs MPU3Ma M MpaBUIbHAs
MUpaMua; MpaBUIbHas TPEYroJbHas MUpaMUaa U MpaBUIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoJAeKa’ap W ukocayap. CeueHus MNpu3Mbl U
MUPaMUIbI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IMIJIOCKOCTH.
DNeMEeHThl CHMMETPUH B TUpaMuaax, napajjienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOIIAJb OCHOBAaHUM, Teopema O



OOKOBOHM MOBEPXHOCTH TPSMON mpusMbl. Ilnomans OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH
NPaBUIBHON MHUpaMH[BI, TEOpeMa O IJIOMAAM yced€HHOU mupamuibl. [loHsTe 06 00BEMe.
O0BEM nupaMubl, IPU3MBI.

[Tonobusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu TOOOHBIX TEII.

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MNOBEPXHOCTh, O0O0pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOoCTH. LlumuHap: ocHOBaHUS 1 OOKOBast IOBEPXHOCTH, 00pa3yromas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolive KOHMYECKOM IOBEPXHOCTH, OChb M BEpIIMHA
KOHHWYecKkol mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyiouias M OCh; IJIOLIA/b
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3yollue U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUameTp; IUIONIa[b HMOBEPXHOCTH cdepbl. B3aumHoe
pacnoJjiokeHue cdepbl U IMI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; omaab chepsl.

N3o00paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka numuHApa U KOHyca.

KomMOuHnauu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAs B MHOTOIPAHHUK, WM TEJIO BpAlllEHUSI.

[Tonsatue 06 o60béMe. OcHOBHBIE CcBOWcTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u ciueAcTBus u3 He€. OO0béM 1mummHApa, KoHyca. O0bEM
mapa u rioiaab chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BéMaMH ITOJOOHBIX TEl.

Ceuenust uunuHApa (MapajyieIbHO M MEPHEHIUKYISIPHO OCH), CEYeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIiee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B npocTpancTBe. CliojKeHUE U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHUE
BEeKTOpa Ha uyucio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio
napajuienenuneaa. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyrosnpHas cuctema KoopAuHAaT B mpocTpaHcTBe. Koopauuatel BekTopa. Ilpocreiimiue
3aJjauyd B KOOpAMHATaxXx. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHUE BEKTOPOB.
Brruncnenue yrioB MeXIy HpSMBIMA U IHIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3YyNbTAaThl OCBOEHHUS MporpamMMmbl ydeOHOro mpenmera «MaremaTukay
XapaKTepPU3YIOTCS:

I'paxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyaromerocs Kak akTHMBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOrO OOILIeCcTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLENYp TpakIaHCKOTro oOIIecTBa
(BBIOODPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJbHBIMH HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKLHUSAMU U Ha3HAYEHUEM.

IIarpunoTnyeckoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTHIO POCCUIMCKOM I'Pa)IaHCKOW MICHTHYHOCTH, YBAXCHHUS K MPOILJIOMY
U HACTOAILLEMY pPOCCHUHCKONW MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMaTHMYE€CKOW IIKOJIbI, K MCIIOJb30BAHUIO ITUX
JTOCTHKEHHUH B PYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI' 0 BOCIINTAHMSA:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM poccHuilckoro Hapoja; c(OpMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPHUMEHEHUEM
JOCTUKEHUM HAyKd W JESTEIbHOCThIO YY4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOILIEHHWEM K  MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElIeHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

Dusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTHYecKUe 3HaHUs B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOT'O OTHOLIEHHUS K CBOEMY 3/0POBbIO
(3nopoBoe muTaHMe, COATAHCHUPOBAHHBIA PEXKUM 3aHATUN M OTAbIXa, peryispHas (usnyueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-O03A0POBUTEIHHON
NeSITENIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepaMm mpodeccnoHaTbHOM JEesITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccun u peaan30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbl; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaTh4eckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKON HAIIPABIEHHOCTH.

JKO0JI0rH4YecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO HKOJIOTUYECKON KYIbTYpbl, MOHUMAHUEM BIIUSHUS COLIMAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAHUEM
rJI00aTBPHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelIeHUs 3a1ad B 00JacTH OKpYKarollell cpelipl, MIIaHuPOBAHUS
ITOCTYIIKOB U OLICHKH UX BO3MOXKHBIX IIOCJIEICTBUMN JUIsl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH KakK cdepbl
YEJIOBEUYECKOU EATEeIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWIN3ALUY;
OBJIQJICHUEM $S3bIKOM MAT€MAaTHKM W MATEMAaTHYECKOW KyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBJSATh MPOECKTHYHO U HCCIEI0BATEIIbCKYIHO JI€ATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMBbl yueOHOTO mpeameTa «MartemaTukay
XapaKTepU3yIOTCS  OBIAJCHUEM  YHUBEPCAIBLHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUsAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATIbHOIMU — pe2ylamUeHbIMU
0eticmeuUsMU.



1) Ynusepcanvnvle nosnasamenshsle oeticmaus, obecnewusaiom gopmuposanue 6az08vix

KOCHUMUBHbLX npoyeccos 06yqai0u;uxc;l (0C60€HM€ Memoo0o8 NO3HAHUS OKpyoicaoueco mupa,

npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomams ¢ ungopmayueii).

ba3oBble oruveckue 1ecTBUA:
BBIABJISITh W XapaKTEPHU30BaTh CYIICCTBEHHBIE IPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXIY MOHATHAMH; (OPMYIUPOBATH ONPEIACIICHUS IOHSITHIA,
yYCTaHABIIUBATh CYIICCTBCHHBIA MPHU3HAK KIACCH(PHUKAIMU, OCHOBAHUS JJsi OOOOIICHUS H
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIH3a;
BOCIIpUHUMATh, (OPMYJIUPOBATH M TMPeoOpa3OBHIBATH CYXICHUS: YTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SMHIUYHbIC, YACTHBIC M 00IIUE; YCIOBHEIC,
BBISBJISITh MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M TPOTHBOpEYHs B (haKTax,
JMAHHBIX, HAOMIOACHUSX W YTBEPXKICHUSAX; TpeajaraTh KPUTEPUU JUISI  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
JIeNaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aK/IIUYEeHNUH, yMO3aKIIIOUEHHUH 110 aHAJIOTUH;
MPOBOJIUTHh CAMOCTOSITEIIFHO JTOKA3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (MPSIMbIEC U OT
MPOTHBHOTO), BBICTPAMBATh aAPTYMEHTAIIMIO, TPUBOJUTH TMPUMEPHl W KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KJICHHS U BBIBOJIBI;
BBIOMpATh CHOCO0 pemieHus: yd4eOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BBIOMpaTh HaOOJIee TOIXO AN ¢ YIETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:
WCIIOJIb30BAaTh BOIPOCHI KakK HMCCIEAO0BATEIbCKUN WHCTPYMEHT MO3HAHUS; (HOpMyIUpOBaTh
BOIPOCHL, (PUKCHUPYIOLME MPOTUBOpEYHEe, MpoOJIeMy, YCTaHABIMBATh MCKOMOE U JIaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;
MIPOBOJIUTh  CAMOCTOSITEJIPHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, HUCCIENOBAHHE IO
YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, MPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCaMU;
CaMOCTOSITENIbHO (popMyNIHpoBaTh 0000IIEHUS U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO
HaOMIOJIEHUS, KCCIEJOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX pPE3yJlIbTaToOB,
BBIBOJIOB U 000OIIICHHIA;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, A TAKKE BBIABUTaTh MPEIIIOIO0KEHUS O €r0
Pa3BUTUHU B HOBBIX YCIIOBUSIX.
Pa6ora ¢ undopmanmeii:
BBISIBIIAATH J1e(DUIIUMTHI WH(GOPMAIIUKU, JTAHHBIX, HEOOXOJUMBIX JUIsl OTBETAa HAa BONPOC U NS
peuieHus 3a1a4uu;
BBIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  Pa3jIMYHBIX  THUIIOB, aHAJIU3UPOBATH,
CUCTeMATU3UpPOBaTh U HMHTEPIPETUPOBATh HHGOPMALIUIO PA3TUYHBIX BHUIOB U (GopM
MIPEACTABICHUS;
CTPYKTYpUPOBaTh WH(OPMAIINIO, MIPEACTABIATH €€ B pa3iHMUHBIX (HOpMax, UILTFOCTPUPOBATH
rpaduyuecKy;
OIICHUBATh HAJEKHOCTh MH(POPMAIIHH 10 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
2) VuusepcanvHvle KoMMyHUKamueHwle Oelicmsus, obecnedusaom c@opmuposaHHoCcns

COYUAIbHBIX HABBLIKO6 06yqai0w;uxc;z.

OO0menne:



® BOCHpPUHMMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMHU U IEISAMH
oOIIeHNs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTb IOSICHEHUS IO XOJy PpELIeHUs 3aJayd, KOMMEHTUPOBATH IOJY4YEHHBIN
pe3yabTarT;

e B X0Je¢ OOCYXKICHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pelaeMoi 3a7auu, BbICKa3bIBaTh UJ/IE€U, HALICJIEHHbIE HA IOUCK PELIEHUS; CONIOCTABIISATh CBOU
CYXJEHUS C CYXKACHUSMU JPYyrMX YYacTHUKOB Juajnora, OOHAapyXuBaThb pasiuuue u
CXOJICTBO TMO3UIIHIA; B KOPPEKTHOH hopMme GopMyITnpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® I[IPEACTaBIATh pE3yJAbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, HCCIIEOBAHUS, MPOEKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (opmar BBICTYIUIEHMSI € Y4Y€TOM 3a7ad IpPE3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyannuecTBo:

® [IOHMMaTh U HUCHOJB30BaTh MPEUMYLIECTBA KOMAHJIHOM M WHAMBHUAYaJIbHOM pabOThl INpH
pelieHny y4eOHBIX 3a7ay; MPUHUMATh IeJIb COBMECTHOM MAEATEIbHOCTH, IJIAHUPOBATh
OpraHU3aIUI0 COBMECTHOM PabOThI, paclpeeaTh BUAbI paboT, JOTOBAPUBATHCS, 00CYKIaTh
MPOIIECC B pe3yibTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTh B TIpYHNHOBBIX (opmax paboTel (00CykaeHHs, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U HMHBIE); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JIEHCTBUS C
JPYTMMHU YJeHaMH KOMaHJIbl; OLIEHHBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMIMN MPOIYKT IO
KpUTEpUsIM, cHOPMYJIHPOBAHHBIM YYAaCTHUKAMH B3aUMOIEHCTBUS.

3) Vuusepcanvuvie pecynamusnuie oeticmaus, obecneuusaiom hopmuposanue CMulClo8blX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

®  COCTaBJIATH IJIaH, aJITOPUTM PELLIEHHS 3aauu, BEIOUPATh COCOO pelIeHus ¢ y4EToM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ YUETOM HOBOM HHGOPMAIIHH.

CaMOKOHTPOJIb:

e BJIJICTh HaBBIKAMHU MMO3HABATEJIbHOMN pedIeKCHN KaK OCO3HAHHUS COBEpIIAEMbIX NCHCTBUI U
MBICIIUTENbHBIX TMPOIECCOB, HX pPE3ylIbTaTOB; BIAJIETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3yibTaTa PelleHus MaTeMaTHueCKOn 3a1auu;

® MpeABHAETh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH IPH pEIICHUU 3aJa4yd, BHOCHUTH
KOPPEKTUBBl B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HaMJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3y/IbTaTa LIETH U YCIOBHUSIM, OOBICHITH MPUYUHBI TOCTHXKEHUS
WIM HEIOCTHKEHUS pPEe3ylbTaTOB MAEATeIbHOCTH, HAXOAWTh OIIHUOKY, JaBaTh OILIEHKY
MPHUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC
OnepupoBaTh MOHATHUAMH: TOUKA, MPSAMas, IIIOCKOCTb.
IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX NPU PELICHUH I€OMETPUUECKUX
3az1ad.
OnepupoBaTh TOHATUAMH: TMAPAIIEABHOCT, W MEPHEHAUKYTSIPHOCTH MPSAMBIX U

IIJIOCKOCTEM.

KnaccugunmpoBaTb B3aMMHOE PacIoIOXKEHHE NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.



OnepupoBaTb NOHATUSMU: JBYTPaHHBIM Yroj, TpaHU JABYI'PAaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBINA yroJl ABYIPAaHHOTO yIJla; TpaJycHas Mepa ABYIPaHHOIO yIJIa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOIPAaHHHK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPSIMOYrOJIbHBIN
napajuiesenurnen, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJIACCH(HUKAUU
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; TMpSIMBIE U
HAKJIOHHbIE IPU3MbI, TapaJIICIICIUIIE b ).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIEI0B.

Crpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YepTeKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemars 3amauM Ha HaxOXJEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIroOpuTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTHUYECKUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ady Ha BBIYHUCICHHE PACCTOSHUNM MEXAY JABYMS TOYKAMH, OT TOYKH JO
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS MPSMBIMHU.

Pemars 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasuaM WiIn
aIropuTMaM, IMPUMEHSS HW3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIUYMCIEHHE YIJI0B MEXKAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
MPSIMON U TJIOCKOCTBIO, MKy TUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruncnars 00bEMBI U MIJIOIIAN MOBEPXHOCTEW MHOTOIpaHHUKOB (IpU3Ma, MUpaMuza) ¢
IpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOILEHHMS MEXIy IJIOAAsiMU IOBEPXHOCTEH,
00BbEéMaMu OIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATHSMU: CHMMETpPUST B IIPOCTPAHCTBE; LEHTP, OCh MU IUIOCKOCTh
CUMMETPHH; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPHI.

N3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECcKuX (PUrypax, NpeJCcTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTs reoMerpuyeckue (axkTbl sl PEUIEHUS CTEPEOMETPUYECKUX  3ajad,
IIPEINOoJaralliX HECKOJIbKO ILIaroB pEIICHUs, €CIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npHUMEpPbl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEM B NpUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSIBICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh NOJy4YEeHHBbIE 3HAHMUSA Ha MPaKTHKE: aHAJIM3UPOBATh PEAbHbIE CUTYallUH U
IPUMEHATh  M3y4YEHHbIE TIOHATHS B  IIpolleCCe IOMCKAa  pPEUIeHHs  MaTeMaTH4YEeCKH
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJEIUPOBATh pPEAlbHbIE CHTYallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHN U TEOPEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3a7auk, CBSI3aHHbIE ¢ HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJIMYUH.

11 KJIACC

OnepupoBaTtb HOHATHSAMMU: LWIAHpUYECKas IOBEPXHOCTb, oOpazyromue
LHWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHUYECKasi OBEPXHOCTb, 00pazyromne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (IWIMHAP, KOHYC, chepa u map).



OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHS.

KnaccugumnupoBaTs B3auMHOE pacIoyioxkeHne chepbl U MIIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CETMEHTA;
LIAPOBOH CJIOH, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TEN BpAIEHUs, T€OMETPHYECKUX Tell C
MIPUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHCAHHBIH OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbluncnsaTe COOTHOLIEHHS] MEXIy IUIOUIaJsMM HNOBEPXHOCTEH M 00bEMaMM MOJIOOHBIX
Tell.

N300paxkaTe u3ydaemble (UIYpbl OT PYKM U C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (QUrypax, MPeJACTaBICHHYIO Ha YePTEeKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AeWCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATh MpaBWIIO NapAIIIENIEUIEAA.

OnepupoBaTh MOHATHUAMU: JI€KaPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YroJl MEXKIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAaHAPHBIE BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB U IIPOU3BEJEHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPaMH,
CKaJIIPHOE IPOU3BE/ICHHUE, PACKIIAIBIBATE BEKTOP 10 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3ajaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaT reomerpudeckue (akTbl JUIsl PELICHHS CTEPEOMETPUUECKUX  3ajad,
IIPEINOJaraliiX HECKOJIbKO ILIaroB pPEIICHUs, €CIM YCJIOBUs NPUMEHEHHs 3aJaHbl B SBHOU
dbopwme.

Pemate npocreiiime reomeTpuyeckue 3aaund Ha MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO
MeToJa.

Pemare 3ajaum Ha [JOKa3aTeabCTBO MAaTeMaTUYECKMX OTHOLIECHWMM W HaXOXKICHUE
reOMETPUYECKUX BEJIMYMH M0 00pa3laM MM alropuTMaMm, MPUMEHss U3BECTHbIE METOJbl IPH
peLIeHNH CTaHAPTHBIX MaTEMaTUYECKUX 3a/1ay.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npHUMEpPbl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B NpUPOAE U IKHU3HH,
pacrio3HaBaTh NPOSBICHHUE 3aKOHOB T'€OMETPHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHWUSA Ha TNPaKTHKE: aHAJM3UPOBATh PEAIbHbIE CUTYallUH U
IOPUMEHATh M3y4YE€HHBIE TIOHATHA B  TpollecCe TIOMCKAa pEIIeHHs  MaTeMaTHYeCKH
cOpMyYIIMPOBaHHONW MPOOIEMBl, MOJETUPOBATh pPEAIbHbIE CHTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BAaTh NOCTPOECHHBIE MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKHUX IOHATUH U TEOpEM,
ammapara anredpsl; pemarb IpakTHYeCKUe 3a7auk, CBSI3aHHbIE C HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumenoBanue paznenon Onexrponnbie (1(poBbIe) 00pa3oBaTEIbHBIC
Konrponsnsl | IIpakTuyecku
n/n U TEM MPOTpaMMBbl Bcero pecypcsl
€ paboThI € paboThI
Brenenue B
1 10 bu6mmoreka LIOK https://m.edsoo.ru/1¢209e37
CTEPEOMETPHIO
[IpsiMBbI€ M TIIIOCKOCTH B
OCTpaHCTBE.
2 NPOCTPARCTE 12 1 bu6mmoreka [IOK https://m.edsoo.ru/1¢209e37
[TapamiensHOCTE IPSAMBIX
U IJIOCKOCTEN
[Tepme oc
3 PHCHHKYIAPH TI: 12 bu6mmoreka IIOK https://m.edsoo.ru/1¢209e37
MPSIMBIX U IJIOCKOCTEN
v e
4 [IbL ML TIPAMBIMH 1 10 1 bu6mmoreka IIOK https://m.edsoo.ru/1¢209e37
IJIOCKOCTSIMU
5 MHororpaHHuKH 11 1 bubnuoteka [{OK https://m.edsoo.ru/1¢209¢37
OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubnuoreka [{OK https://m.edsoo.ru/1¢209e37
I1 €HHE: ceue
7 OBTOPEHAC: CEHCHHA, 4 1 bubmuoreka IIOK https:/m.edsoo.ru/1¢209¢37
PACCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
10 [TPOT'PAMME




11 KJIACC

HaumeHnoBanue KosmuecTBo yacos
Ne OnexrponHbie (1(poBbIe) 00pa3oBaTEIbHBIC
pa3zienoB U TEM Kontponensle | IIpakTnueckue
/m Bcero pecypcbl
IIPOTrpaMMBbI paboThl paboThl
Tena Bpaienus 12 bubnuoreka [{OK https://m.edsoo.ru/1¢209e37
2 OOBEMEBI TET 5 1 bu6mmoreka LIOK https://m.edsoo.ru/1¢209e37
Bekrops! n
3 KOOpPJIMHATHI B 10 1 bubnuoreka [{OK https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
[ToBTOpEHME,
600 ,
4 OPODIIEHHE 7 1 bu6mmoreka IIOK https://m.edsoo.ru/1¢209e37
cCHCTEeMaTH3aIHs
3HAHHUU
OBHIIEE KOJIMYECTBO
YACOB I10 34 3 0
I[TPOI'PAMME




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon [IpoBepsieMbie TpeIMETHBIC PE3yIbTaTHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
MPOBEPSIEMOT | MPOTPAMMBI CPEHETO OOIIEro 00pa3oBaHMs

0 pe3yabTaTta

7

['eomerpus

7.1

OHepI/IpOBaTI) IMOHATUAMMU: TOYKA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPU PEIICHUH
r€OMETPUUYECKHX 33]1a4

7.3

OHepI/IpOBaTB IIOHATHUIMU . HapaJ'IJ'IeJ'II)HOCTI) " HepHeHI[I/IKy.]'ISIpHOCTB HpSIMBIX nu
IJIOCKOCTEN

7.4

KnaccudumupoBaTs B3auMHOE pacCIOOKEHHWE TNPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSIMH: IBYTPAHHBIA YTroJI, TPaHU JBYTPAaHHOTO yTiia, pedpo
JIBYTPAaHHOTO yIJla, JMWHEWHBIM YroJ JABYTPAaHHOTO yrila, TrpaaycHas Mepa
JIBYTPaAHHOTO yTJia

7.6

OHGpHpOBaTI) IIOHATUAMU: MHOI'OI'paHHUK, BBIHYKHBII)’I n HGBBIHyKJ'IBIfI
MHOT'OI'paHHUK, 3JICMCHTBI MHOTOT'PaHHUKA, HpaBHHBHBIﬁ MHOTI'OI'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (TMMpaMuia, MpU3Ma,
MPSIMOYTOJIBHBIN MTapajuiesienurIe1, Kyo)

7.8

KnaccudummupoBaTs MHOTOTpaHHUKH, BRIOMPAsi OCHOBaHMS IS Kiaccu(pHUKaruu
(BBIMTyKIIBIE W HEBBINMYKJIBIE MHOTOTPAaHHWKH, TPABWIBHBIE MHOTOTPAHHUKH,
MPSIMBIE U HAKJIOHHBIE ITPU3MBI, TAPaJUICIICTIATIE/Ib )

7.9

OHepI/IpOBaTB IMOHATUAMU:. CEKYIAas IMIOCKOCTh, CCHCHNEC MHOI'OI'PAHHHUKOB

7.10

OOBSCHATh TPUHIMIIBI TMOCTPOCHUS CEUEHWH MHOTOTPAaHHUKOB, HCIIOJIb3YS
METOJ], CIEI0OB

7.11

Crpouth cedeHHs] MHOTOI'PAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BHIHOCHBIC)
IJIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX UTYp: BUJI CBEPXY, COOKY,
CHU3Y

7.12

Pemarps 3agaun Ha HaXO0XKJCHHE TCOMCTPUYCCKUX BCJIWYHH IIO o6pa3uaM U1
ajiropgurMaM, IPHUMCHAA H3BCCTHBIC AHAJIUTUYCCKUC MCETOAbI IIpU PCHICHHUH
CTAaHAAPTHBIX MAaTCMATUUYCCKUX 3a1a41 Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCIKAY ABYMA
TOYKaMH, OT TOYKH 10O HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKIAY
CKPCIIUMBAOIIUMUCA ITPAMBIMHA

7.13

Pemars 3agaun Ha HaXO0XJCHHE TCOMCTPUYCCKUX BCJIMYHH IIO o6pa3uaM U1
AITropuT™MaM, MHNPUMCHAA H3BCCTHLIC AHAJIUTHYCCKHUEC MCTOJAbI IIPpU PCIICHUU
CTAHAAPTHBIX MATEMATHYCCKUX 3aJlad Ha  BBIYHCICHHEC  YIJIOB  MCXKIAY
CKpCHIUMBAKOINUMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ U IUIOCKOCTBIO, MCKIAY
INIOCKOCTSAMMU, ABYI'PAHHBIX YI'JIOB

7.14

Boraucisate 00bEMBI U iomaaun HOBerHOCTeﬁ MHOT'OT'paHHUKOB (an3Ma,
HI/IpaMI/II[a) C HNPHUMCHCHUCM (I)OpMy.]'I, BBIUUCIIATE COOTHOIICHHUA MCKIAY
IIomaasaMu HOBCpXHOCTeﬁ, 00BbEMaMu HOI[O6HBIX MHOTOT'paHHUKOB

7.15

OHepI/IpOBaTL MNOHATHUAMU: CUMMCETPHA B IIPOCTPAHCTBE, IICHTP, OChb U IINIOCKOCTDH
CUMMCTPUH, HCHTP, OCb U IJIIOCKOCTb CUMMCTPHUU (pI/Il“prI




7.16 W3Bnekarb, mpeoOpa3oBbIBATh W UHTEPIPETHPOBATH  WHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUIECKHX (PUTypax, MpeACTaBICHHYIO Ha YepTeKaxX U
pUCYHKax

7.17 [TpumensTh reomerpuyeckue (HakThl JUIS PEIICHHS CTEPEOMETPHUYECKHX 3aiad,
MIPENIONAraloIMX HECKOJbKO IIAaroB PpEUICHHs, €CIU YCIOBUSI NPUMEHEHUS
3aJaHbl B SIBHOU (opme

7.18 [Ipumenars  mpocTedmme  OporpaMMHBIE — CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TP PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4

7.19 [IpuBOoIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE

7.20 [IpuMeHsTh TONyYEeHHBIE 3HAHWS Ha TPAKTHUKE: aHAIM3UPOBATH peaTbHBIC
CUTyallM M TPUMEHITh HM3yYCHHBIE TOHATHS B TPOIIECCE IOUCKA PEIICHUS
MaTeMaTH4eCKU CQOpPMYIMPOBAHHOM MPOOIEMBI, MOJEIUPOBATH peallbHbIE
CUTyalldd Ha $3bIKE TE€OMETPUH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C
WCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHSATHH W TEOopeM, ammapara aiareOphl,
pemaTh MpPaKTUYECKUE 3a7a4M, CBS3aHHBIE C HAXOXKICHHUEM T€OMETPUUYECKUX
BEJIMYUH

11 KJIACC

Kon [TpoBepsiemble MpEeIMETHBIE pE3yIIbTATHI OCBOEHUS OCHOBHOM

MPOBEPSIEMOTO | 00pa30BaTEIHLHOMN MPOTPaMMBI CPEAHETO 00IIero 00pa3oBaHus

pe3ynbTaTa

6 ['eomeTpust

6.1 OnepupoBaTh MOHATUSAMHU: IMIIMHIpPUYECKAss MOBEPXHOCTh, OOpa3ymolue

LAJMHIPUYECKOM  MOBEPXHOCTH, UWIMHADP, KOHHWYECKas IOBEPXHOCTbH,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI OJIYUYEHHUS TEJT BpaIlCHUS
6.4 Krnaccuduimposars B3auMHOE pacmoioskeHue chepbl U MI0CKOCTH
6.5 OnepupoBaTh NOHATHSIMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BBICOTA
CErMeHTa, IAapOBOM CJIOM, OCHOBAHHUE LIAPOBOTO CJIO0SI, BHICOTA IIAPOBOIO CIOA,
IaPOBOM CEKTOP

6.6 Boruncnate  00bEMBI M IUIOIIAAW  TMOBEPXHOCTEW  Tel  BpalleHUs,
T€OMETPUYECKUX TeJl C MPUMEHEHHEM (popmy

6.7 OnepupoBaTh NOHATUSAMU: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy M OMHUCAHHBIN

oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS

6.8 BbryncnaTe COOTHOLIEGHUS MEXIY IUIOMAASIMH TMOBEPXHOCTEH U 00bEMaMu

IMOIOOHBIX TEN
6.9 N3o00paxkate wu3ydaemble (GUTYpBl OT pPYKH M C MPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10 BoInonHATE (BBIHOCHBIE) TIIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX

¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CEYCHHUS TeJ BpaIlCHHS
6.11 W3Bnekatb, WHTEPIPETHUPOBATH U  MPeoOpa3oBbIBaTH HHPOpPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (UTYpax, MPEJCTaBICHHYIO Ha YepTexax
U PUCYHKaX

6.12 [IpumensaTh TeoMeTpudeckre (akThl A PEIICHHUs] CTEPEOMETPUIECKHX 3a]1ad,
MPEANOJIaraloliX HECKOJIbKO MHIArOoB PEHIEHHs, €CIU YCJIOBUS MPUMEHEHUs




3aJaHbl B SIBHOU opme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BbIONHATE  [IEUCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHHUSI BEKTOPA Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00J1a/1al0T

6.15 [IpuMeHATHh MPaBWIIO NAPALIENICIIMIIENA IIPU CIIOKEHUU BEKTOPOB

6.16 OnepupoBaTh HNOHATUSAMHU: JEKAPTOBbI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJd MEXAY
BEKTOpaMM, CKaJISpPHOE IIPOM3BEJIEHUE BEKTOPOB, KOJUIMHEApHblE U
KOMILIaHAPHBIE BEKTOPbI

6.17 Haxomuth cymMMy BEKTOPOB M IPOU3BEICHHE BEKTOpPA HA YHUCIO, YIOJl MEXKIY
BEKTOpaMH, CKaJIpPHOE IPOU3BEACHUE, pPACKJIaAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IUIOCKOCTh YpaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOpJIUHAT

6.19 Pemate mnpocreiiinne reomMeTpuyeckue 3ajadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOJ1a

6.20 Pematr 3agaum  Ha  JOKAa3aTEILCTBO MAaTEMAaTHYECKMX OTHOIIEHHH U
HaxX0XJEHHEe TeOMETPHUYECKHX BEJIUYMH 10 o0pa3lamM WM alropuTMam,
MIPUMEHSS] U3BECTHBIE METOJIbI MpPU PEHIeHUHM CTaHJAPTHBIX MaTeMaTUYECKUX
3a/a4

6.21 [IpuMenaTs  mpocTeline  NMpOTpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1ad

6.22 [IpuBoANTE MpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIEC U KU3HU,
pacro3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE

6.23 [IpumeHATh TOJNydEeHHBIE 3HAHHUS Ha TPAKTHUKE: aHAJM3UPOBATH pPEabHBIE

CUTyalldd ¥ TPHUMEHATh W3YUYEHHBbIE TMOHATUS B IPOLIECCE TOUCKA pEIICHUS
MaTeMaTH4ecKu Cc(hOpMYIHPOBAaHHONW MpPOOIEMBbI, MOJECIUPOBATH pPEabHBIC
CUTyalldd Ha S3bIKE T'EOMETPHUM, HCCIEA0BATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATUI M TeopeM, ammapara anreOpsl,
peuarth IpakTHYeCKUEe 3a/ayM, CBS3aHHbIC C HAXOXXJICHHEM TI'€OMETPHUYECKUX
BEJIMYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon

[IpoBepsieMblii AIEMEHT COJIEPHKAHUS

7

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTne 00  aKCMOMATHYECKOM  TIOCTPOCHHMH  CTEPEOMETPHU:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3anMmHOe pacrnosnokeHue IOpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble M CKpeliuBaroiiuecs: mnpsmelie. [lapamienbHOCTh NpSAMBIX U
IJIOCKOCTE B IMPOCTPAHCTBE: MApaUIENIbHBIE IpsAMBIE B  MPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MNPSMBIX, MAPAJLUIEIBHOCTh NMPSAMON M IUIOCKOCTH. YTIIBI €
COHAIpABJICHHBIMU CTOPOHAMH, YroJl MEXIYy HpsIMbIMU B IPOCTPAHCTBE.
[TapannensHOCTH IJTOCKOCTE: napasuieibHble IJIOCKOCTH, CBONCTBA
napajuleNbHbIX —Iockocted. IlpocTeiline mnpocTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: TETpadip, KyO, Mapajiesienure]], IOCTpOeHUE CeYeHU

7.3

[lepneHUMKyYISIpHOCTE NPAMOW M IUIOCKOCTH: MEPHNEHIUKYISIPHBIE MpPSMBIE B
MIPOCTPAHCTBE, MpPSMbIE MapaJUICIbHBIE W TNEPHEHIUKYISIPHBIE K IUIOCKOCTH,
MIPU3HAK TNEPIEHIUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TeopeMa O MpsMOM
MEPIEHIUKYISIPHON TUIOCKOCTU. YTJBI B MPOCTPAHCTBE: YroJl MEXAY NPAMOU U
IUIOCKOCTBIO,  JIBYTPaHHBIA  YroJi, JIMHEHWHBIA yrojd JIBYIPaHHOIO  yrIJa.
[lepnieHuKyNsIp M HAKIIOHHBIE: PACCTOSHUE OT TOYKU IO IJIOCKOCTH, PACCTOSTHUE
OT  TOpsMOH [0  IJIOCKOCTH,  MpoeKuuss  (Gurypbl Ha  IUIOCKOCTb.
[lepneHUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK  NEPHEHAUKYISIPHOCTH  JIBYX
mIockocteil. Teopema o TpEX MepreHIUKYIIsSIpax

7.4

[TonsiTHe MHOTOTrpaHHHMKAa, OCHOBHBIE AJIEMEHThl MHOTOTPAHHMKA, BBIMYKIbIE H
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma, IPaHd U OCHOBAHUS MPHU3MBL, MpsMas U HaKJIOHHAs MPU3MBI, OOKOBas U
MoJIHAs MOBEPXHOCTh MPU3MBL [Tapamienenumnen, IPSIMOYTOJIbHBIH
napajuienienunen U ero cpoiicrBa. [lupamupa: n-yroiapHas mupaMuiia, TpaHd U
OCHOBaHUE MUpPaMH/Ibl, O0KOBasl U MOJHASA OBEPXHOCTh MUPAMU/IBI, IPABUIIbHAS U
yceu€HHas NOUpaMuja. ODJEeMEHThl npu3Mbl M nupamuabl. [IpaBunbHbIe
MHOTOTPAaHHUKU: MOHSITHE MPABUJIHHOIO MHOTOTPaHHUKA, MpaBWIbHAS MpHU3Ma U
MpaBWIbHAS MHpaMUa, MpaBWIbHAS TPEYrojibHAs MUpaMHIa W MPaBUIbHBIN
TeTpasap, kyO. IlpencraBieHue o mNpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noJiekasap u ukocadapyrue CeueHus Npu3Mbl U MUPAMUIbI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CHMMCTPpHUA OTHOCHUTCIILHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. OneMEHTHBI CUMMCTpPHH B InmupamMuyaax, napajiCiaCiumIicaax,
IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Bbruncnenue s1eMeHTOB MHOTOIpaHHMKOB: p&Opa, auaroHaiu, yrisl. Ilmomaas
OOKOBOW MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSIMOM NPHU3MBI, IUIOIIAIb
OCHOBaHMH, TeopemMa O OOKOBOH MOBEPXHOCTH MpsMON mpu3Mbl. [lnomans
OOKOBOW IOBEPXHOCTH U IMOBEPXHOCTU TMPABWIBHOW MUPaMUMABI, TeopemMa O
wiomaau yced€HHoi nupamusl. [Torstue 06 06pémMe. O6bEM nUpamMuIbl, TPU3MBbI

7.7

[TogoGupie Tema B mpocTtpaHcTBe. COOTHONMICHHUS MEXKAY  IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TN




11 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoniie HMIMHAPUIECKON TOBEPXHOCTH, OCh
HWIMHAPUIECKON ToBepxHOCTH. LlMamHap: ocHOBaHMS M OOKOBas MOBEPXHOCTB,
00pasyromias 1 0ckh, IIONIa 1> O0KOBOH M MOJIHON MOBEPXHOCTH

6.2

Konnueckasi mOBEpXHOCTh, O0Opa3yloIMe KOHUYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHYyC: OCHOBaHUWE W BEpIINHA, 00pa3yromast
U OChb, TIUIONIAAb OOKOBOM U TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
o0pa3yrollne U BbICOTa, OCHOBaHMS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, MIoiaas ToBepXHOCTH cepbl. Bzanmuoe
pacnoJjio’keHue ceprl U MIOCKOCTH, KacaTejabHas IIOCKOCTh K cdepe, oAb

cdepbl

6.4

N300pakenue Ten BpalleHus Ha MII0CKOCTU. Pa3BépTka nMIuHApa U KOHyca

6.5

KoMOuHnauu Ten BpallleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMCAaHHBIN
okoJ10 chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHUK, WA TEJIO BPAIICHUS

6.6

[Tonsatue 06 oO6nEme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO TMapajurenenunena u ciueactBus n3 He€. OObEM HHMIMHIpA,
koHyca. O0BEM mapa u riomaab chepsl

6.7

[Tomo6npie Tema B mpoctpaHcTBe. COOTHOIIEHHUS MEXKIY  IUIOMIAJASIMHU
MMOBEPXHOCTEH, 00bEMAMU TIOTOOHBIX TEIT

6.8

Ceuenust muuHApa (MapajulebHO M TMEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIINHY), CEUCHHUs 11apa

6.9

Bextop Ha mimockoctu U B mpocTpaHcTBe. ClOXKEHHE U BBHIYMTAHHUE BEKTOPOB.
YMHOKEHHEe BEKTOpa Ha uucio. Pa3noxkeHne BeKTopa mo TpéM HEKOMIUIaHAPHBIM
Bektopam. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX  C
MIPUMEHEHHEM IPaBIJI JEHCTBHUM ¢ BEKTOpaMHU

6.10

[IpsimoyronpHas cucteMa KOOpPAMHAT B MpocTpaHCTBe. KoopauHaThl BeKTOpA.
[Ipocreiimne 3amauM B KOOpJAMHATaX. YTOJ MeEXIy Bekropamu. CkaispHoe
MPOU3BEICHUE BEKTOPOB. BhIuncieHne yriioB MexXay MNPSMBIMH U IIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon [IpoBepsieMbie TpeOOBaHMS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHHS OCHOBHOM
mpoBepsieM | 00pa30BaTEIbLHON MPOTPaMMbI CPEAHETO 00IIero 00pa3oBaHus

oro
TpeboBaHU
o

1 Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMH PEIIECHUs 3a/ay; YMEHHE
(dhopMynupoBaTh U ONIEPUPOBATH MOHATUSAMU: ONpEENIEHUE, aKCuoMa, Teopema,
CIJIE/ICTBHE, CBOMWCTBO, NpU3HAaK,  JO0Ka3aTeIbCTBO,  PAaBHOCHJIbHBIE
(OopMyNUpOBKY; TPUMEHATH HX; yMeHHEe (OpPMYIHpOBaTh 0OpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEPKAECHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDHI,
HCII0JIb30BAaTh METOJ MaTeMaTUYeCKON MHAYKIUU; MPOBOJUTH JOKa3aTeIbHbIE
paccyXJeHUs TpH pEIIeHWH 3ajady, OLEHUBATh JIOTUYECKYIO IPaBUIbHOCTh
paccyXJeHUI; yMEHHUE ONepUpOBaTh MOHATUSIMH: MHOXKECTBO, IOJAMHOKECTBO,
omepaluy  HaJ  MHOXECTBaMHM; YMEHHE  HCIOJb30BaTh  TEOPETHKO-
MHO>KECTBEHHBII ammapaT Ajsl ONKCaHUsl PEabHBIX MPOIECCOB U SABJICHUH U
IpU pELIeHUH 3a/ady, B TOM 4YHCIe U3 JIPYrux y4eOHBIX NMPEAMETOB; YMEHUE
OTiepupoBaTh MOHATUAMU: Tpad, CBA3HBIM rpad, nepeBo, HMKI, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJaBaTh M OIUCHIBaTh rpadbl pa3IMYHBIMU CIOCOOAMH;
HCIOJIb30BaTh I'padbl IPHU PEIICHUH 3a/1a4

2 YMeHue onepupoBaTh NOHITUAMU: HATYpaJbHOE YHCIIO, L[EJI0€ YUCIIO, CTENEHb
C LeJbIM T[OKa3aTeleM, KOpeHb HaTypajJbHOW CTENEeHH, CTeNeHb C
palMoOHaJIbHBIM [IOKa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeleM,
jgorapudm Yucia, CHHYC, KOCHHYC M TaHT'€HC IMPOU3BOJIBHOIO YHCIa, OCTATOK
0 MOAYIIO, pPAalMOHAIBHOE YHUCIIO, HUPPALMOHAIBHOE YHCIO, MHOXECTBa
HATypaJlbHbIX, IEJIbIX, PAlUOHAIBHBIX, JACUCTBUTEIBHBIX YHCEN;, YMEHHE
UCIOJIb30BaTh MPU3HAKU JCTUMOCTH, HAMMEHbIUUN OOIIMN JOe’nuTens Hu
HauMeHbllee olmiee KpaTtHoe, anropuT™ EBkiupa npu pemieHuH 3ajad;
3HAKOMCTBO C DPA3IMYHBIMU IMO3UIUOHHBIMU CHUCTEMaMH CUHCICHUS; YMEHHE
BBINIOJHATH BBIYMCICHHE 3HAYCHUW U TpeoOpa3oBaHUs BBIPAKEHUH €O
CTeMeHsMH U Jiorapupmamu, mpeodpa3oBaHus  JPOOHO-pAOHATIBHBIX
BBIDQOXKEHUI; yYMEHHE OMNEpUpOBaTh MOHATUSAMHU:  TOCIEIOBATEIBHOCTD,
apudmernyeckass Mporpeccus, TIeOMeTpUUYecKass IMporpeccus, OECKOHEYHO
yObIBaroIas reoMeTpruecKas porpeccus; yMEHHE 3a/1aBaTh
MOCIIEZIOBATEIbHOCTH, B TOM YHCJIE C MOMOIIbIO PEKYPPEHTHBIX (OpMYyI;
YMEHHE OINEpPUpPOBaATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO, COMpPsLKEHHBIC
KOMIUIEKCHBIC YHCTIa, MOIYJIb U apTyMEHT KOMILUIEKCHOTO 4ucia, opma 3anucu
KOMILJIEKCHBIX quceln (reomeTpuyueckas, TPUTOHOMETPUYECKas u
anreOpandeckas); yMeTb IPOM3BOJUTH apUMETHUECKHe JeHcTBUA C
KOMIUIEKCHBIMU YHCTIaMH; TPUBOIUTH MPUMEPHI UCTIOJIB30BAHUS KOMILIEKCHBIX
Yycell; OTIepUPOBATh MOHITUAMU: MaTpHLa 2x2 U 3X3, onpeAeTuTeNlb MaTPHUIIbI,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

3 YmMmenue OIICpHUpOBaATH IOHATHUAMUN: palluOHAJIbHBIC, HUppalluOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIoT: apI/I(I)MI/ILICCKI/IC, TPUTOHOMCTPUUCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTEMbI; YMCHHC OIICPUPOBATH IMOHATHUAMM:
TOXKIACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YPaBHCHUC, HCPABCHCTBO,




CUCTEMa YPaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTb YPABHEHUN, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTb ypaBHEHMS, HEPAaBEHCTBA M CUCTEMBI C IIOMOLIBIO
pa3IMYHBIX IPUEMOB; pEIIaTh YpPAaBHEHMUS, HEPABEHCTBA M CHUCTEMBI C
[1apaMeTpoM; IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS
MaTeMaTHYeCKUX 3a7ad M 3a/a4 W3 Pa3JIMYHBIX O0JIACTe HAyKH M peajbHOU
KU3HU

YMeHue  omepupoBaTh  MOHATHAMHU:  (YHKOHS, YETHOCTh  (DYHKIIHH,
NePUOUYHOCTD  (YHKIMH, OrPaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKIUH, HaumOoJbllee W HaMMEHBIIEEe 3HAYCHUS
(GyHKIMU Ha TPOMEXKYTKE, HETpepbIBHas (QYHKIUSA, ACHUMITOTHI Tpaduka
(GyHKIMM, TepBas M BTOpas MPOU3BOJAHAS (DPYHKIHMH, TE€OMETPUYECKUH H
(u3nueckuil CMbICI MPOU3BOAHOM, NEPBOOOpA3Hasi, ONpeNeNEHHbIN HHTETpal;
YMEHHME HAaXOJUThb aCUMITOTHI Tpaduka QYHKIMHM, YMEHHE BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOIO M KOMIIO3UIUHU (DYHKIIHM,
HaxXoJUTh YpaBHEHUE KacaTelbHOM K rpaguky (pyHKIUU; yMEHUE HaXOJWUTh
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKUWN; YMEHUE HCIOJIb30BaTh MPOU3BOJHYIO
JUIS McclieI0BaHMs GYHKIIMMA, HAXOAUTh HauOOJIbIINe U HAMMEHbIINE 3HAYSHUS
¢GbyHKIMI; cTpouTh TpadUKU MHOTOUYIEHOB C HCIIOJIb30BAaHHWEM armapara
MaTeMaTH4YeCKOro aHaliKu3a; MPUMEHSATh MPOU3BOJHYIO [UIS HAXOXICHHS
HaWIy4dlllero pelieHus B MPUKIAAHBIX, B TOM UHCJIE COLHUAIBHO-
SKOHOMUYECKHX U (PU3MUECKHUX 3a]a49ax; HAXOAUTh TIJIOMATH U 00bEMBI PUTY C
MOMOIIBIO0 HHTErpajia; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOIETHUPOBAHUS
¢ moMo11Ibi0 TuddepeHIaTbHbIX YpaBHEHUN

YMeHne omnepupoBaTh MOHATUSAMH: Tpapuk (QyHKIUUA, OOpaTHas (YHKIIHS,
KOMMO3UIMsA  (YHKIHWH, JuHEHHAas (YyHKIUSA, KBagpaTudHas QyHKIUS,
panroHanbHas QyHKIM, CTeneHHas: (QYHKIUS, TPUTOHOMETPUIECKUEe (DYHKIIUH,
oOparHbIe TPUTOHOMETPHUYECKHE byHKINY, NOKa3arenbHast "
norapudmudeckas QYHKIUHA, YMEHUE CTPOUTH TpadUKH U3YYCHHBIX (YHKIIHH,
BBITOJIHATH TPe00pazoBaHusl rpadukoB (YHKIUI, UCIOIB30BaTh IpadUKU JIIs
U3y4CHHs TPOLECCOB W 3aBUCHUMOCTEW, NpPU pEIICHWH 3aJad W3 JPYTUX
y4eOHBIX TPEAMETOB W 3a7ad M3 PEalbHOHN JKWU3HU; BHIpAXaTh (OpMYJIaMu
3aBHCHMOCTH MEX]ly BEIHYMHAMH, KCIIOJIb30BaTh CBOWCTBA W TpaduKu
GyHKUMH Ui pelieHHs YpaBHEHH, HEPaBEHCTB M 3ajad C IapaMeTpaMu;
n300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHECHUH,
HEPaBEHCTB M UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4i pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLICHTHI,
JOJM U YacTH, Ha JABMXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYr, HAaJOIH,
3aJaud U3 00JacTU yNpaBJIeHUS JMYHBIMM M CEMEWHBIMM (UHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3aJauy, UCCIIEZ0BATh MOJyYEeHHOE PELICHHE U OLIEHUWBATh IPABJIONOJI00HOCTD
pE3yabTaTOB; yYMEHUE MOJEIMPOBAaTh peajbHbIE CUTyallUd Ha S3bIKE
MaTeMaTHKH; COCTABJIATh BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA U MX CHUCTEMBbI
[0 YCIIOBHIO 3aJ1ayd, MCCIIEA0BATh IOCTPOEHHBIE MOJENH C HCIIOJIB30BAHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH pe3ysbTaT

YMeHue onepupoBaTh MNOHATHUSMH: CpeAHee apu]mMeTHdeckoe, MeIuaHa,
HauOoJiplllee M HaMMEHbIEe 3HAYCHMs, pa3Max, IUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHE YHCIOBOTO Habopa, yMEHHE W3BJIeKaTh, HWHTEPIPETUPOBATH
uHpOpMaIMIO, TPEACTAaBICHHYI0 B Ta0luIax, Ha JauarpamMmax, rpadukax,
OTpPaXKalollyl0 CBOMCTBA pEAJbHBIX IPOLECCOB U SBJICHUMN; NPEICTABISTH
MH(GOPMAIIMIO C TIOMOUIBIO TAOJIUI] U AUATPAMM; UCCIIEOBAaTh CTaTUCTUYECKUE




JIAHHBIE, B TOM YHUCJIEe C MPUMEHEHUEM I'padMuecKuX METOJOB U JIEKTPOHHBIX
CpEeICTB; rpaUUYecKd HCCIEI0BaTb COBMECTHbIE HAOIIONEHMS C IOMOILBIO
JarpaMM pacCerBaHus U JIMHEMHOW perpeccuun

YMeHue onepupoBaTh MOHATHUSAMH: CIyYailHBIA OMBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIYy4allHOTO COOBITUS; YMEHHE BBIYMCIATH BEPOSITHOCTh C
UCIIOJIb30BaHUEM TPAPUUECKHUX METOJIOB; MPUMEHSTH (OPMYIIBI CIIOKEHUS U
YMHOXXCHHUSI BEPOATHOCTEH, (OpMyly TIOJHOW BEpOSTHOCTH, (opMymy
bepuymnu, xomOuHatopHbie (GakTel W (OPMYIBI; OLEHHBATH BEPOSITHOCTH
peanbHBIX COOBITHIA; YMEHHE ONEpUPOBATh MOHATHIMH: CIydaiiHasi BEJIHMYMHA,
pacupeneneHue BEpPOSITHOCTEM, MaTEeMaTU4yeCcKOe OXKUJAHWE, IUCIEpPCUs U
CTaH/IaPTHOE OTKJIOHEHHE CIIydyallHOU BENIMYMHBI, PYHKIHUU paclpeaeieHus U
IJIOTHOCTH PAaBHOMEPHOIO, MOKA3aTE€IbHOTO M HOPMAJIBHOTO DPACHpPENEICHUMN;
YMEHHE HCIOJIb30BAaTh CBOMCTBA W3YYEHHBIX PACHPEACICHUNA JUIsl pelIeHUs
3a/1a4; 3HAKOMCTBO C MOHATHSMMU: 3aKOH OOJIBLINX YHCEI, METO/Ibl BHIOOPOYHBIX
HCCIIEIOBAaHUM; YMEHHE MPUBOAUTH MPUMEPHI NMPOSIBICHUS 3aKOHA OOJbIINX
ylycel B TNPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEpPUpOBAThH
MOHATHSMM:  COYETAHWE, TMEPECTAHOBKA, YHUCJIO  COYETAaHWW,  YHCIO
nepecTaHoBoK; OMHOM HploTOHA; yMeHHE TPUMEHITh KOMOMHATOpPHBIE (DAKThI 1
pacCyXJ€HHsI I pelleHus 3a/Jad; OLEHUBATH BEPOSTHOCTH PEAIBHBIX
COOBITHI; COCTaBJISITh BEPOSATHOCTHYIO MOJENb M  HHTEPIPETHPOBATH
MTOJTYYEHHBIN pe3ybTaT

VYMmenne ONCpUpOBATh NMOHATUAMMU: TOUKA, IIpsAMas, IMIOCKOCTb, IMPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYUHA yIJja, INIOCKUW yroJj, ABYTPaHHBIN YTroJl, TPEXTPAHHBII
yroJj, CKpEIIMBAIOIIMECsS MpsAMbIe, MapajuIeIbHOCTh U IMEPHEHIUKYISIPHOCTD
NPSMBIX U TUIOCKOCTEH, Yroa MeXAy MpsIMbIMH, YTOJd MEXAy MOpsSMoil u
IJIOCKOCTBIO, YTOJl MEXKY IIIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 TIOCKOCTH,
paccTosiHUEe MEXJy HpPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSAMHU; yMEHUE
WCIOJIb30BaTh MpPH pEHIeHWH 3aJa4 H3y4YeHHble (AKThl MU TEOPEMBI
IUIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHPA;
CTPOUTh MAaTE€MaTHYECKHE MOJIENHU C MOMOUIbI0 M'€OMETPUYECKUX MOHATUH U
BEJIMYMH, pelIiaTh CBSI3aHHbIE C HUMH MTPAKTUYECKUE 3a/1a4H

10

YMeHue omnepupoBaTh MNOHATUAMU: IUIOMIAAb (UTypbl, 00BEM GUTYpHI,
MHOTOTPaHHHK, MPaBUJIbHBIA MHOTOTPaHHHUK, CEYCHHE MHOTOIpaHHUKA, KyO,
napajuiefienunes, Npu3Ma, NupamMuia, (uUrypa U IOBEPXHOCTh BpaIlCHHS,
IWIMHIP, KOHyC, map, cdepa, Iiomans cheppl, IUIOMAAb [OBEPXHOCTH
OUPaMUJIBI, TPHU3MBI, KOHYyCa, IWIMHIpA, OO0BEM Kyba, MPSMOYTOIHHOTO
napasuiefienuneia, MUpaMubl, MPU3MbI, TWIMHIPA, KOHYCa, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEUYEHUs KOHyca U [HIWHIpPA, MapauleIbHble OCH WU
OCHOBaHHWIO, CEYEHHE IlIapa, IUIOCKOCTh, Kacaromiasics cdepbl, LUIUHAPA,
KOHyCa; yMEHHME CTPOUTH  CEYCHHE  MHOTOIpaHHHKa,  H300paxkarb
MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAILIEHUS, UX CEUEHUS, B TOM YHUCIIE
C TOMOULIBIO JJEKTPOHHBIX CPEACTB; YMEHHE NPUMEHATH CBOMICTBa
reoMeTpHYecKux (uryp, caMocCTOATeIbHO (OPMYIUPOBATH OMNpPEACTCHUS
u3ydyaeMbIX (GUTYyp, BBIIBUTATh THUIOTE3I O CBOWCTBAX W TMPHU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WM ONpPOBEpraTh UX; YMEHHE
IPOBOAMTH Kiaccuukanuio (UTYp MO pa3jINMYHBIM TPU3HAKAM, BBIOJHSTH
HE0OXO0IMMBIE JOTOJIHUTENbHBIE TOCTPOSHUS
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YMeHue onepupoBaTh NOHATUAMU: JIBUKEHUE B IIPOCTPAHCTBE, MapaJlIEIbHbIN
IIEPEHOC, CHUMMETpPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeobpa3oBaHue MOA00Ms, TOJOOHBIE (PUTYPHl; YMEHUE PAcO3HABATh pPaBHbIE




U 1oaoOHbIe (GUTYpHl, B TOM YHUCIE B TPUPOJE, HUCKYCCTBE, APXUTEKTYpPE;
WCIOJb30BaTh T€OMETPHUECKUE OTHOIICHUS NpPU PEIICHUH 33/1a4; HAXOAUTh
reOMETPUYECKUE BEJIMYMHBI (IJMHA, Yroj, IUIomanb, 00BbEM) HpU pELICHUU
3aJad M3 JAPYruX Y4eOHBIX MPEeIMETOB U W3 PEJbHOW JKU3HH;, YMEHUE
BBIUUCIIATE TEOMETPUYECKHE BEIUYMHBI ([UIMHA, YroJl, IUIOIaib, OOBEM,
IUIOIIAAb TIOBEPXHOCTH), MUCHOIB3Ysl M3ydeHHbIE (OPMYJIBI MU METOABI, B TOM
YHcie: IUIOMIAJh TIOBEPXHOCTH MHUPAMHJBI, MPU3MBL, KOHYCa, IMJIMHApA,
wiomanas cepsl; 00bEM Kyda, IPSIMOYTOIBHOTO TMapaJUIeIeHIIe/ 2, TUPAMUIBI,
NpU3MBL, IWIMHIpPA, KOHYCa, Iapa; YMEHHWE HaxOJHWTh OTHOUIEHHE OOBEMOB
NOJJOOHBIX GUTyp
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YMeHne omepupoBaTh IOHATHUSMHU: NPSIMOYTOJIbHAsh CHUCTeMa KOOPAWHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOPA Ha YHCIIO, Pa3JIoKEeHNE BEKTOpa Mo 0a3ucy, CKAIIPHOE
MPOU3BEJICHNE, BEKTOPHOE IPOU3BEICHUE, YrOJI MEXIY BEKTOpaMH; YMEHHE
WCTIONb30BaTh  BEKTOPHBIH M  KOOPAWHATHBIA  METOA Uil pPEHICHUs
TeOMETPUYECKUX 33]1a4 M 3a/1a4 APYrUX y4eOHBIX MPEJIMETOB
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YMeHune BbIOMpATh MOAXOMISIIHA METOJ JUIsl PEIIeHHs 3a7add;, MOHUMaHUe
3HAYMMOCTH MAaTeMAaTHKH B U3yYECHUH TIPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SIBJICHHUI; YMEHHE pacro3HaBaTh MPOSIBICHWE 3aKOHOB MAaTEMaTUKU B
HWCKYCCTBE, YMEHHE NPUBOJIUTH NPUMEPbl MATEMaTUYECKUX OTKPBITUU
POCCHIICKOM U MUPOBOI MaTEMaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

Kon [IpoBepsieMblii AIEMEHT COJIEPHKAHUS

1 Yucna v BBIYKCICHUS

1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

1.2 Pammonanbupie  yucna. OOBIKHOBEHHBIE M JIECSITUYHBIE JAPOOH, TPOIEHTEHI,
0eCKOHEUHBIC IEPUOTUNIECKUE IPOOH

1.3 ApubdmMeTnuecknii KOpeHb HaTypabHOU cTeneHu. JleWcTBusa ¢ apupMeTUIeCKUMHU
KOPHSIMH HaTypaJbHOW CTENEHH

14 Crenens ¢ 11ebIM mokazatesieM. CTeneHb ¢ paloHadIbHbIM MokazaTesneM. CBoicTBa
CTENEeHU

1.5 CuHyCc, KOCHMHYC M TAHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHUCIIOBOrO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIE JOrapudMbI

1.7 HeiictButenpHple uncia. ApudMeTudyeckue omepauud ¢ JeHCTBUTENbHBIMU

yucnamu. [IpubnnxEnHble BRIYMCICHUS, PaBUiia OKPYIJICHUS, TIPUKHUIKA U OLIEHKA
pe3yJbTaTa BBIYUCICHUN

1.8 [IpeobpazoBanue BhIpaKEHUN

1.9 KomnuiekcHele uncna

2 YpaBHEHUs 1 HEPABEHCTBA

2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHEHHUSI

2.2 HppanunonanbHble ypaBHEHUS

2.3 TpuroHomeTpudyeckre ypaBHEHUS

2.4 [Toka3zarenbHbIC U JIOTapu(OMHUIESCKUE YPABHEHUS

2.5 Lenble 1 ApoOHO-paIOHATbHbIE HEPABEHCTBA

2.6 HppaunonanbHbie HEPAaBEHCTBA

2.7 [Toka3zarenbHbIC U JTOTapu(DMHUIESCKHE HEPABEHCTBA

2.8 TpuroHomerpuyeckre HEpaBEHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 YpaBHEeHHsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuia CUCTEMBbI JIMHEWHBIX YpaBHEHUN. OnpeaeuTesb MaTpUIb
3 OyHKIMH U TpadUKH

3.1 Oynkuus, crnocodbl 3amanust (ynknuu. ['padux Qynkuuu. BzaumuHO 00paTHBIE

¢byukiun. YerHele u HeuéTHbIe GyHKuuu. [lepuoanueckue GhyHKIMH

3.2 OO6nacte omnpeneneHUs W MHOXECTBO 3HadeHuil ¢yHkuuu. Hymn ¢dyHkumn.
[IpoMexxyTkM  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKH  MOHOTOHHOCTH  (DYHKIUH.
Makcumymbl U MHUHMMYMbl (yHkuud. Hawmbonbliee M HauMeHbllee 3HaueHHE
(YHKLMHU Ha TPOMEXKYTKE

3.3 CreneHHass (QyHKUUS C HaTypaJbHbIM M LeJbIM Moka3aTeneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauK KOpHS n-0i CTENIEHU

34 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu

3.5 [Toka3zaTenbHas U jorapudmuyeckas QyHKINU, UX CBOHCTBA U TPapUKH

3.6 Touku paspbiBa. Acumnrorel rpadukoB ¢yHkuuid. CBoiicTBa  (QyHKIMIA,




HEINIPEPBIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CHOCOOBI 33aHNUs MTOCIIEIOBATEIBHOCTEN

3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB

4 Hauana maTemMaTH4eCKOro aHaIM3a

4.1 [TpousBoanas ¢pyHkmun. [Ipow3BOIHEIE TIEMEHTAPHBIX QYHKIIAN

4.2 [IpumeHeHHEe TPOU3BOTHONW K WCCICAOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTh H
IKCTpeMyMbl. HaxoxaeHne HamOOJbIIEro W HAUMEHBIIETO 3HA4YCeHUs (YHKIIMH HA
OTpPE3KE

4.3 [TepBooOpa3nas. MuTerpan

5 MHOXecCTBa 1 JIOTHKA

5.1 MHo3xecTBO, onepaluu HajJ MHOkecTBaMuU. Jluarpammel Ditsiepa — Bernna

5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHoCTh

6.3 Komb6unaropuka

7 I'eomeTpus

7.1 @uUrypsl Ha MIOCKOCTH

7.2 [IpsiMbI€ M TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHOrorpaHHUKHU

7.4 Tena ¥ MOBEPXHOCTH BpallleHUS

7.5 KoopauHaTsl 1 BEKTOPBI
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