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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma no yueOHomy mnpeametry «l'eomerpus» ana 10 — 11 knaccos
pa3paboTaHa B COOTBETCTBHH C:
- @epepanbHbiM 3aKOHOM OT 29.12.2012 1. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
deneparum» (B ACHUCTBYIONIECH peaKIum);
- ®I'OC ocHoBHoro obmero o6pa3zoBanus (Ilpuxaz Munnpocsemnienus Poccuu ot
31.05.2021 Ne 287, B neiicTByIOLIEH peAaKLIUN);
- @enepanpHOl 00pa3oBaTEILHON MPOrpaMMoOil OCHOBHOTO oO1ero oopaszoBanus ([Ipukas
Munnpocsemenus Poccun ot 18.05.2023 No371, B nelcTByroled peaakiuu), BKIrOYas
denepanbHyto pabouyro nporpaMmy 1o npeamery «l'eomerpusi»;
- [lonoxenuem o paboueit mporpamMme (JIOKaJbHbI HOPMATUBHBIHN aKT).

PaGouas mnporpamma yueOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS IS
oOyuaromuxcsa 10 —11 knaccoB pa3zpaborana Ha ocHoBe dDenepaibHOr0 roCcyAapCTBEHHOTO
00pa30BaTeIbHOTO CTAaHJIAPTa CPEAHEro O00IIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHUMN, MPEABSIBISIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHHIO, W TPaIULIAMA
poccuiickoro oopasoBanus. Peanuzanus nporpammbl 00€CIIEUNBAET OBIIAJICHUE KITIOYEBBIMU
KOMIIETCHIIUSIMHM, COCTABJISIIOIIMMH ~ OCHOBY JUUII CaMOPa3BUTUS U HENPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOUIEKYIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIINXCS.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETpUHM Ha YpPOBHE CPEIHETro OO0Iero oOpa3oBaHHS
00yCIJIOBIICHA TPAKTUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX U MPEAMETHBIX PE3yJbTaTOB
oOydeHHs] TEOMETpUHM B  HANpaABICHUU JIMYHOCTHOTO  PAa3BUTHUS  OOyUarOIIMXCH,
dbopMupoBaHusi (PYHKIIMOHATLHONH MaTEMaTUYECKONM T'PAMOTHOCTH, H3YYEHHs APYyTHUX
y4eOHBIX TUCHUIUIMH. Pa3zButre y 00ydaromuxcs MpaBUiIbHBIX MPEICTABICHUN O CYITHOCTH
U TIPOUCXOXKJIEHUU T€OMETPUUYECKUX aOCTPaKIUi, COOTHOIICHUH PEaJbHOTO U HICAIBHOTO,
XapakTepe OTPaKCHUS MAaTeMaTUYE€CKOM HAyKOW SIBJICHHUW W MPOLIECCOB PEAIBHOr0 MUDA,
MeCTe€ T'€OMETPUU B CHCTEME HAyK U POJIM MATEMaTUYECKOI'O0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHWW W B TMPAKTHKE CHOCOOCTBYeT (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHUS
yUYaluxcs, a TaKKe€ KAa4eCTB MBIIUICHUS, HEOOXOIUMBIX JJIA aJaNTallud B COBPEMEHHOM
o01iecTBe.

I'eomeTpus sBIIETCS OMHMM M3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa30oBaHus, TaK KaK 00ECIIEYMBACT BOZMOKHOCTh N3YUEHUS KaK TUCIUIUINH €CTECTBEHHO-
HAay4YHOW HANPaBJIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIieHne, GopMUpyeMoe MpU U3yUYeHUH OOYYAFOIIMMHUCS TOHSTHWHBIX
OCHOB T€OMETPUM U TMOCTPOCHUHU IIEMOYKU JIOTMUYECKUX YTBEPKICHUU B XOJ€ pPEIICHUs
F€OMETPUYECKUX 3ajJlay, YMEHHE BbIJBUTAaTh M ONPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO



WCTIONB3YIOTCSl TIPU PEIICHUHU 3a7ad €CTECTBEHHO-HAYYHOTO IMKIIA, B YACTHOCTH U3 Kypca
(Gu3nkw.

YMeHne OpHUEeHTHPOBATHCS B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
001acTAX AEATEIBHOCTH YenoBeka. OpueHTaIHs YeloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOIUMOE YCJIOBHE €r0 COLMAIBHOrO OBITHS, (hOpMa OTpPaKEHHsI OKPYKAIOIIEr0 MHpa,
yCIOBHE YCHEIIHOTO TIO3HAHWA W aKTUBHOTO TIpeoOpa3oBaHusl JACHCTBUTEIHHOCTH.
OnepupoBaHU€ TPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIMHSIET pa3Hble BUIBI YYCOHOU U
TPYAOBOH JESATENLHOCTH, SABISETCS OJHUM M3 MPO(ecCHOHATFHO BAXKHBIX Ka4eCTB, TTOITOMY
aKkTyainbHa 3a7ada (OPMHUPOBAHUS Yy OOYHYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINIJICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJMOTOBKE K
NPAKTHYCCKOU EeSITeILHOCTH TI0 MHOTHM HaNPaBJICHUSIM.

[lenp ocBoeHWs mporpaMMbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOydyeHus — oOmieoOpa3oBaTeIbHOE M OOIIEKYIBTYPHOE pa3BUTHE OOYYaIOIIUXCSA Yepes
o0ecrieueHne BO3MOXXHOCTH  TPUOOPETEHUS W HCIOJIB30BAaHUS  CHCTEMATHYECKUX
TCOMETPUYCCKUX 3HAHWKM U JEHCTBUMN, CIICIIU(PUIHBIX TCOMETPUH, BO3MOXKHOCTH YCIIEITHOTO
NPOJOJDKEHUST 00pa3oBaHMsl 1O CHEIHAIBLHOCTAM, HE CBS3aHHBIM C MPHUKIAJIHBIM
MCTIOIh30BAaHHEM T€OMETPHH.

[IporpamMmma mo reomerpuu Ha 0a30BOM YpOBHE TNpeAHAa3HAUYCHA I OOYyYaroIIMXCs
CpPeIHEH IIKOJbI, HC MCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUH Ha YpPOBHE OCHOBHOTO
obmrero odpaszoBanusi. Takum 06pa3om, obydaromuecs: Ha 6a30BOM YPOBHE JOJDKHBI OCBOUTH
o0lue MaTeMaTHYecKre yMEHUs, CBSI3aHHBIE CO CNENM(PUKON reoMeTpuru U HEOOXOAUMbIE
JUISL )KU3HU B COBpEMEHHOM oOiectBe. Kpome 3Toro, oHM MMEIT BO3MOXHOCTh H3YYHTh
reoMeTpuio Oosiee TIyOOKO, €clii B JajibHeWllIeM BO3HUKHET HEO0OXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(EeCCHOHATBLHON 1eITeTbHOCTH.

JlocTkeHne  1EeAM  OCBOEHHUS ~ MPOTpaMMbl  OOECHEYMBAETCS  PEIICHHUEM
COOTBETCTBYIOIIMX 3adad. [IpropuTeTHBIMH 3amadyamMu OocBoeHMsI kKypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (QopmMupoBaHHE MPEACTABICHUS O TEOMETPUM KaK YaCTH MHPOBON KYyJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOITUM MUPOM;

e (QopmMupoBaHHe TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaxX BpAaIEHUS KakK O
BOKHEHIIIMX MAaTEeMAaTHUYECKUX MOJENSIX, MO3BOJISIIONIMX OIMUCHIBATh W HU3Yy4aTh
pa3HbIE SBJICHUS OKPYXKAIOIIETO MHUPA;

e (QopmupoBaHHe yMEHHS PACIO3HABATH HA YEPTEKaX, MOJIEIAX U B PEATHHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHIUS;

e OBJAQJCHHE METOJAMU pEIICHHUS 3a7a4d Ha TIOCTPOCHHS Ha H300paKCHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHe yMEHHS ONIEPUPOBATH OCHOBHBIMH TOHSITHSIMU O MHOTOTPAHHHUKAX U
TEeJaxX BPAIICHUS M MX OCHOBHBIMH CBOWICTBAMU;

e OBJQJICHHE AITOPUTMAMHU PEIICHUSI OCHOBHBIX THUIIOB 3aj1a4; ((OPMHUPOBAHUE YMEHUS
MPOBOJUTh HECJOXKHBIE JOKAa3aTeIbHBIC PACCY)KICHHS B XOJE PEHICHUS
CTEPEOMETPUUCCKUX 3324 1 33/1a4 C IPAKTHICCKUM COJICPKAHUEM;



e pa3BUTHE HWHTEIUIEKTYaJbHbIX M TBOPYECKHMX CIOCOOHOCTEH OOyYarommXxcs,
[TIO3HABATEIbHOM  AKTUBHOCTH, MCCJIEAOBATENBCKMX  YMEHMH, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHue QpyHKIHOHATIBHOW IPAMOTHOCTH, PEJICBAHTHON I€OMETPUU: YMEHUE
pacmno3HaBaTh  MPOSABICHHS  TE€OMETPUYECKHX  TOHSITHUM, OOBEKTOB W

3aKOHOMEPHOCTEH B PEAIbHBIX >XKM3HEHHBIX CUTYallUAX W TNPU U3YYCHUHU JAPYTHUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
dbopMynUpoBaTh UX Ha SI3BIKE T'€OMETPUU U CO3JaBaTh I'€OMETPUUECKUE MOJEIIH,
MPUMEHSITh OCBOEHHBIM T'E€OMETPUYECKHU ammapar sl pEeHIeHUsT MPaKTHKO-
OpPUCHTHPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATh U  OLICHUBATh  IOJyYCHHbIC
pPE3yIbTaTHI.

OTAMYUTENBEHONM  OCOOCHHOCTBIO TPOTpaMMbl  SIBIISICTCSI  BKJIFOYEHHE B KYpC
CTEPEOMETPUM B Hayaje €ro Hu3y4eHus 3a7ad, pellaeMblX Ha YPOBHE HWHTYUTHUBHOTO
MO3HAHMS, U OMNpeleNéHHbIM 00pa3oM OpraHu3oBaHHass paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIHPYET
MPOTEKAaHUE UHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY U3YUEHUIO TIPEMETA.

[Ipeanourenue OTHAETCS HATJSAIHO-KOHCTPYKTUBHOMY METONY OOy4YeHHs, TO €CTh
TEOPETHYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-TIPAKTHUYECKOMN
NEATeNIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy y4YalluXcs B Kypce
CTEPEOMETPUM TPOBOAUTCSA 3a CUYET pELICHUS 3aJady Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB M 3a7ad Ha OMNEPUPOBAHHME MMPOCTPAHCTBEHHbIMU oOpazamu. Cozmanue oOpaza
IPOBOAMTCS C ONIOPOM Ha HATJISTHOCTD, a ONIEPUPOBAHNUE 00PA30M — B YCIOBUSX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE conepkarenbHble JHUHUUM Kypca «['eomeTpum» B 10-11 Kknaccax:
«MHororpanHukn», «lIpsgmMble W TIJIOCKOCTH B IIPOCTPAHCTBE», «Tena BpalieHUs»,
«BekToppl ¥ KOOpIMHATBI B TMPOCTPAaHCTBE». DOPMHUPOBAHUE JIOTMYECKUX YMEHUM
pacmpenensieTcss He TOJBKO MO COJAEP)KATENbHBIM JUHUSM, HO M O TojgaM OOydeHus Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueil mporpaMMbl, pacmlpefeNéHHBIM 10 ToJaM OOYYEHHs, CTPYKTYpHPOBAHO TaKHUM
o0pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUYECKUMHU TOHITHSIMHU M HABBIKAMHU OCYIIECTBIISIIOCH
MOCJICIOBATEILHO U MOCTYHATENbHO, C COOJIIOICHUEM MPUHIIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYI0O CHUCTEMY TE€OMETPHUUECKUX IMPEACTABICHHIMA
O0y4JaroIIMXCs, paclupss u yrayomsis e€, o0pasyst IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3zydenue reomerpun otBoautes 2 yaca B Heaento B 10 knacce u 1 yac B HEAEIO B
11 knacce, Bcero 3a aBa roga ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATUA CTEpEOMETpUM. Touka, mpsmas, IUJIOCKOCTb, ITPOCTPAHCTBO.
[lonsiTue 00 aKCHOMAaTHYECKOM TOCTPOSHHHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUM U
CJIIEJCTBUS U3 HUX.

B3anmHoe pacnonoxeHne npsiMbIX B MMPOCTPAHCTBE: MEPECEKAIOIINECS, MAPAIIICIIbHBIC
M CKpemnuBaromuecs: npsiMbie. [lapamienbHOCTh MPAMBIX U TUIOCKOCTEM B MPOCTPAHCTBE:
napasuieibHbIe TIPAMBbIE B MPOCTPAHCTBE; MapajlIeIbHOCTh TPEX MPSIMBIX; MApaLIeIbHOCTh
OpsIMOM U TIJIOCKOCTH. YTJIBI C COHANPAaBICHHBIMU CTOPOHAMU; YTOJ MEXKIY MNPSIMBIMHU B
npoctpaHcTBe. IlapannenbHOCTh TIJIOCKOCTEH: MapajUiesibHbIE TUIOCKOCTH; CBOWMCTBA
napajuieNbHbIX TutockocTed. [IpocTeitimme mnpocTpaHCTBEHHbIE (PUTYPHI HA TIJIOCKOCTH:
TETpa’p, KyO, mapasuiesienumei; MOCTPOEHNUE CEYSHHI.

[leprieHAUKYJISIPHOCTh TPSAMOM M TUIOCKOCTU: TEPHEHIUKYJSIPHBIE TIPSMbIE B
NPOCTPAHCTBE, MPSIMbIE MNapauieibHbIE W MEPNEHAUKYJISIPHbIE K IIJIOCKOCTH, MPHU3HAK
NEPIECHANKYIIPHOCTH MPAMONM M IIJIOCKOCTH, TE€OpeMa O MpsIMOM MNEPHEHIUKYISIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXIY MPSIMON M MIIOCKOCTHIO; JBYTPAHHBIM yroJl,
JUHEWHBIA yroyn ABYrpaHHOro yria. [leprneHaukynsp U HakJIOHHBIE: pACCTOSHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUs (PUTypbl HA TIIOCKOCTD.
[lepneHAUKYISAPHOCTh IUIOCKOCTEW: MNPHU3HAK NEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEM.
Teopema o TpEX NepHeHAUKYIApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHMKA, BBINYKIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. lIpusma: N-yrojbHas mpu3Mma;
TPaHU M OCHOBaHUS TMPU3MBI, MpsMas M HAKIOHHAs TPU3MbI; OOKOBas W IIOJIHAA
NOBEpPXHOCTh npu3Mbl. [lapanmnenenunen, MNOpsAMOYTOJAbHBIA MapauieNieNUNe] W €ro
cBoiicTBa. [lupamuna: N-yronpHas mupaMmuia, TPAaHU U OCHOBAHHE MHUPAMUIBI; OOKOBas U
MOJIHAsl TOBEPXHOCTh MUPaMU/Ibl; IPaBUJIbHAS U yCEUEHHAsI MUPAMKUIA. DJIEMEHThI TPU3MBbI
n nupamuabl. [IpaBuiibHbIE MHOIOIpaHHHMKH: TMOHSTHE NPABUIBHOIO MHOTOTPAaHHUKA,
MpaBUJIbHAST TIpU3Ma W MpaBUJIbHAS TNUpPaMUJa; NpaBUIbHAs TPEYrojibHash NUpaMuaa M
MpaBWIBHBIA TeTpadnp; KyO. [IpeicTaBieHue o MpaBUIBHBIX MHOTOTPAHHHKAX: OKTadp,
noaexas’ap u ukocasap. CeueHus npu3Mbl U TUPaAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DNeMEeHTbl CHMMETPHUH B MUPAMUJIaX, Napajuielienune1ax, NPaBUiIbHbIX MHOTOIPAaHHUKAX.

Boluncnenue 537€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yrisl. I[lmomanb
OOKOBOW TMOBEPXHOCTH W TOJHOW MOBEPXHOCTU MPSMOW MPHU3MBI, IUIONMAAh OCHOBAHHIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsAMOM mpusMbl. [lnomans GOKOBON MOBEPXHOCTH U
MOBEPXHOCTH TMPABUJIBHOW MHUpPaMUIbl, TEOpeMa O IUIOMAAN YCEYEHHOW NHUpPaMUIBbI.
[Tonsitue 06 06BEMe. OOBEM MUPAMUIBI, TPHU3MBI.



[lono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMHU MOBEPXHOCTEH,
00BbEMaMHU MOAOOHBIX TEJl.

11 KVIACC

TeJia BpalueHust

[unuHapuyeckass MOBEPXHOCTh, 00pa3yrolue HUINHIPUYECKON IMOBEPXHOCTH, OCh
UATUHIPUYECKOW TOBepxXHOCTH. [lunmuHAp: ocHOBaHMs U OOKOBasi MOBEPXHOCTb,
oOpazyroriasi U OCh; IJIOIIaAb OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yloliue KOHUYECKOW MOBEPXHOCTHU, OCh M BEpIIMHA
KOHHUYecKoi moBepxHocTu. KoHyc: ocHOBaHME W BepIiuHa, 00pasyrolias U OCh; IUIOMIAb
OOKOBOU U TIOJIHOW TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolue U BbICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETp; IUIONIa[b MOBEPXHOCTH cdepbl. Bzaumuoe
pacnojioxkeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; miomaiab chepsl.

N3o0paxenue Ten BpalleHus Ha TUIOCKOCTHU. Pa3BépTka MMIIMHApPA U KOHYCA.

KomOunarum Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cthepsr; chepa, BircaHHAs B MHOTOT'PAHHUK, WJIA TEJIO BPAIlEHUS.

[Tonsitue 06 o00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajuiesenuneaa u caeacTBus u3 He€. O0bEM nunuHapa, konyca. O0bEM
napa v miomaas chepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAASIMHU TTOBEPXHOCTEH,
00BpéMaMU TTOJO0HBIX TE.

Ceuenuss uminuHapa (MapajuielibHO W TMEPHEHAMKYJISIPHO OCH), CEYEeHHsS KOHyca
(mapayeIbHOE OCHOBAHUIO M IIPOXOJSIIEE YePe3 BEPUINHY), CEUCHHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocth ¥ B mpocTpaHcTBE. CIIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha unciio. Pa3noxkeHue BEKTOpa no TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBwiio mapaiutenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM ITPABUJI ICUCTBUM
¢ BekTopaMu. [IpsiMoyrosyibHasi cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopiMHATBI BEKTOPA.
[IpocTeiimme 3a7aun B KOOpAMHATAX. YToJd MEXAy BekTopaMu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB. BbluncieHre yrioB Mexay NpsMbIMUA U MIIOCKOCTSIMU. KOOp/IMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl yueOHOro mnpeaMera «MaTeMaThkay
XapaKkTePU3YIOTCA:

I'paxxnanckoe BocMTanue:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIUU OOYYaIoOlIeToCss KakK AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUUCKOro o0OIlecTBa, MPEACTABICHHEM O MaTeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHHUM, MPOIEAYpP TPakIaHCKOTO
oOmrecTBa (BBHIOOpHI, OMPOCHI W TMP.), YMEHHEM B3aUMOJECHCTBOBaThH C COIMAJIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCHUUCKOM Tpa)KJaHCKOW HMACHTUYHOCTH, YBAXKEHUS K
OpOIIOMY M HACTOSIIEMY POCCHUHCKONW MATEMaTUKW, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTH)KCHUSIM POCCUUCKMX MAaTeMaTUKOB M POCCHUUCKOM MaTeMaTHYECKOW IITKOJBI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapoja; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMs, OSTUYECKOTO TMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKH U IESITEIbHOCTHIO YUEHOI0; OCO3HAHUEM JINYHOTO BKJIaJa
B IIOCTPOEHUE YCTONUMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHMEM K MHUpPY, BKJIKOYAas OCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pENICHWH, PaCcCyXICHHH; BOCIPUUMYUBOCTBIO K
MaTE€MAaTHYECKUM ACIEKTAM PAa3IUYHbIX BUJ0B UCKYCCTBA.

DusnyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYeCKHMEe 3HaHHUS B HWHTEpecax
3I0POBOTO M G€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO
(3mopoBoe MHTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryiaspHas
dusznueckass aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHATUSAX CIIOPTHBHO-
03JI0POBUTEINILHOMU JIEATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K Pa3IUIHBIM
chepam npodECCHOHAIBHON  JEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTHKOM W €&
MPUIOKEHUSIMUA, YMEHHUEM COBEpIlIaTh OCO3HAHHBIA BbIOOp Oyayiield mnpodeccun Hu
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4ecKOMy OOpa30BaHUI0O U CamMOOOpa30BAHUIO HA MPOTSIKEHUH BCEH JKU3HU;
TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOMN
HaIpaBJICHHOCTH.

JKOJIOrH4ecKoe BOCIIUTAHUE:



c(OpMUPOBAHHOCTHIO IKOJOTUYECKOW KYIBTYPHl, TOHUMAaHUEM BIHUSHHUS COLUATBHO-
HKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHOW M COIMAIBHOM CPEIbl, OCOZHAHUEM
r1o0ambHOTO  XapakTepa OKOJIOTUYECKHMX MpoOsieM; OpHeHTanueld Ha MpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM JUIsI pelIeHHs 3aJad B O0JIaCTH OKpYXKalollel cpemsl,
TUTAHUPOBAHUS TIOCTYNKOB U OIICHKM HMX BO3MOXHBIX TOCIEICTBUN I OKPYXKAIomIeH
cpensbl.

LleHHOCTH HAYYHOr0 MO3HAHMA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSl HayKH W OOIIECTBEHHOH MPaKTUKW, TTOHUMAaHUEM MAaTEMaTHYeCKOW HAyKH Kak
cdepbl YeTOBEUECKON NEATENHHOCTH, JTAamoB €€ pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHSA
[UBIJIN3AIMNA;, OBJQJCHWEM S3BIKOM MaTEeMaTHKH W MaTEeMaTHYeCKOH KyJIbTypoll Kak
CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENBCKYIO
JeSITeTbHOCTh WHANBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHble  pe3yJbTaThl  OCBOSHUSI  IIpOrpaMMbl  yd4eOHOTO  MpeaMeTa
«MatemaTuka» XapakTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU
OelcmeusiMY, VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OCLiCMBUAMU,  VHUBEPCATbHbIMU
Ppe2yIAMUSHbIMU OeUCEUAMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmeus, obecneyusaiom Gopmuposanue
0a306bIX KOCHUMUBHBIX Npoyeccos obydaruuxci (0c60eHue Memooo8 NO3HAHUSA
OKpyJHCcaowe20 mMupa, npuMeHenue JN02UHUEeCKUX, UCCIe008aAMENbCKUX ONepayuli, yMeHull
pabomams ¢ unghopmayuet).

ba3oBble jornueckue AecTBUA:

e BBIBISATH M XapaKTepU30BaThb CYLIECTBEHHBIE MPHU3HAKM MAaTEMATHYECKUX
00BEKTOB, MOHATUH, OTHOLIEHUN MEXTy TTOHSITHSIMU; (OPMYJIUPOBATH OIpeAeTICHUs
MOHSITHI; YCTaHABINBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU MMPOBOIMMOTO aHAJIH3a;

e BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, EIUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIC,

e BBISBISATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTUBOpPEYUSI B
dakTax, MaHHBIX, HAONIONCHHSIX U YTBEPXKICHUSX; Mpearatb KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

e JIeNIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEJIbHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUI
(OpsiMble U OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTALNIO, IPUBOJIUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOJIbI;

e BBIOMpaATH CHOCOO penieHus yuyeOHOM 3ajauu (CpaBHHBATh HECKOJBKO BApUAHTOB
peuieHus, BbIOMpaTh HauOoJiee MOAXOMSIMIMI C  Y4ETOM  CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



UCIIOJIb30BaTh  BOMPOCHl  KAaK  MCCIEIOBATEIIbCKUM  HMHCTPYMEHT IO3HAHUS;
(opMynHpoBaTh  BOMIPOCHI, ¢bukcupylomue  NpoTUBOpeUYUe,  MNpodIieMy,
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpPMHPOBATH TUIOTE3y, APryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

MPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HUCCIEIOBAHUE 10
YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OO0BEeKTa, SBIEHHUsS, IMpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;
CaMOCTOSITEIbHO  (popMynupoBaTh OO0OOIIEHUST U BBIBOALI 1O pe3yjibTaTaM
MPOBENEHHOTO  HAONIOJEHUsS,  HCCIEIOBaHMUS,  OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

OPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakkKe  BBIJBUTaTh
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

2)

BBISBJIATH Ae(UUNTH UHPOPMALIUU, JTAHHBIX, HEOOXOIUMBIX JJii OTBETa Ha BOIPOC
U JUIS pELICHUS 33]1a4u;
BbIOMpaTh HH(OpPMAIMI0O M3 HWCTOYHUKOB PA3NIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIMIO PA3JIMYHBIX BUIOB U (popm
PEACTABICHUS;
CTPYKTYpUpPOBaTh HMHGPOPMAILIMIO, TMPEACTAaBIATh €€ B pa3iuuHbIX (dopmax,
WITIOCTPUPOBATh IPAPUUECKH;
OLIEHUBATh HAJIEKHOCTh MHGPOPMAIMU IO CaMOCTOSITEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvnoie KOMMYHUKAMUGHbIE oeticmeusl, obecneuusaiom

CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YYUAIOUJUXCAL.
OO01menue:

BOCIIPUHMMATh U (HOPMYITUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMU OOIIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TNHUCBMEHHBIX TEKCTAaX, JaBaTb IIOSCHEHUS IO XOAYy peELIeHUsd 3aJa4H,
KOMMEHTHPOBATh IOJYYEHHBIN PE3YJIbTaT;

B Xoje OOCYXIEHHs 3a/laBaTh BOIMPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, pemaeMod 3aJavd, BBICKA3bIBaTh WJICH, HAICJICHHBIE Ha TOUCK
pELICHUS; CONOCTABIATh CBOM CYXICHHUS C CYXKICHUSMHU JPYTHX YYaCTHUKOB
auanora, oOHapy>KMBaTh pas3lIMYUE W CXOJICTBO MO3WIIMK; B KOPPEKTHOU Qopme
dbopMynHpoBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3YyibTaThl PELUICHUS 3aJayd, SKCIIEPUMEHTA, MCCIEI0BaHus,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MpEe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUHU.

CoTpyaHu4ecTBo:

MMOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHOU PaObOTHI
MpU pelIeHUH Y4YeOHBIX 3a/ay; NPUHUMATH I€Jb COBMECTHON JI€SITEIbHOCTH,
IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl, pacnpelnensaTb BUIBI padoT,



JIOTOBApUBAThCS, OOCYXKJaTh MPOIIECC W PE3yJbTaT paldoThl, 0000IIAaTh MHEHUS
HECKOJIbKUX JIFOACH;

e YyYacTBOBaTh B TIpPyHmoBbIX (opmax padoTel (0OCY)XIeHUs, OOMEH MHEHH,
«MO3TOBBIC HITYPMbI» U WHBIE); BBITIOJHITH CBOIO YaCTh Pa0OTHl U KOOPAUHUPOBATH
CBOM JIEUCTBUA C APYTMMH WICHAMH KOMaHJIbl; OLIEHUBATh KAY€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT MO  KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJICCTBUS.

3) Vuusepcanvnvie pecynsamuenvie Oeiicmeus, obecnewusaiom —Gopmuposanue

CMBICI0BBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PEILLIEHUS 3a/1a4u, BEIOMpPATh CIOCOO pelIeHUs ¢ YUETOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI pEICHUH ¢ y4€TOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHM TO3HABATEIBHOM pedieKCMM KaK OCO3HAHHS COBEPIIAEMbIX
JNEUCTBUN U MBICTUTENBHBIX MPOILIECCOB, MX pE3yJIbTaTOB; BIAJETh CIOCOOAMU
CaMOMPOBEPKU, CAMOKOHTPOJISI MpoLiecca M Pe3ysibTaTa PElIeHUs MaTeMaTHYeCKOM
3a/1auu;

e TPEIBUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpPU PEIICHUU 3aJ1auH,
BHOCUTH KOPPEKTUBBI B JICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3yJbTaTa IEIM U YCIOBHUSIM, OOBICHATH MNPUYUHBI
JOCTIKEHUSI WJIM HEJIOCTUKEHUSI Pe3yJbTaTOB NEATEIbHOCTH, HaXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI
10 KJIACC
OnepupoBaTh MOHATUSAMU: TOYKA, MPSIMasi, INIOCKOCTb.
[IpyMEHAT, aKCHOMBI CTEPEOMETPHHM M CICACTBUS U3 HHUX TPU PCIICHHUH
rCOMETPUYCCKUX 3a/1a4.
OnepupoBaTh TOHATHSAMH: IMAPAJUICTBHOCT, M TEPHEHIUKYJISIPHOCTh TPSIMBIX U
TTIOCKOCTEM.
KiraccugunmpoBath B3aMHOE PaCcIOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh TOHSATHSIMH: JBYTPAaHHBIA yroji, TpaHW JABYTPaHHOIO yria, pedpo
JIBYTPAHHOTO yTJja; JUHEHHBIA yToJl ABYTPAHHOTO yIJja; IpajyCcHas Mepa ABYTPAaHHOIO yIJIa.
OnepupoBaTh MOHSATHIMHU: MHOTOTPAHHHK, BBIMTYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOIPaHHUKA, IPABUILHBI MHOTOTPaHHUK.
Pacno3naBaTh OCHOBHBIC BHIbI MHOTOIPAHHUKOB (MTUpaMua; IpU3Ma, MPSIMOYTOIbHBIN
napasnienenunes, kyo).
KiaccupunmpoBath MHOTOrpaHHUKH, BBIOMpas OCHOBaHHS ISl  KjiIacCH(DUKAITIU
(BBIMYKJIbIE M HEBBINMYKJIbIE MHOTOIPAaHHUKH; IPABWIILHBIC MHOTOTPAaHHHUKH; TPSIMBIC H
HAKJIOHHBIE TTPU3MBI, apaJIICICITUIIC I ).



OnepupoBaTh MOHATUSAMU: CEKYIas MIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHIIUITBI TOCTPOSHUS CEYCHHH, UCTIONB3YS METOJI CIIEOB.

CtpouTh Ce4YeHUSI MHOTOTPAHHUKOB METOJOM CJICNIOB, BBIMOJTHATH (BBIHOCHBIC)
TJIOCKHUE YEePTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKICHHE TE€OMETPHUYECKMX BEIWYMH TIO0 0Opas3am WiIH
aNropuTMaM, TIPUMCHSS HW3BECTHBIC AHATUTUYCCKHE METOIbI MPH PEIICHUH CTaHAAPTHBIX
MaTeMaTHYCCKUX 3aJlad Ha BBIYMCIICHUE PACCTOSHHHA MEXIY ABYMS TOYKAaMH, OT TOYKH IO
MPSAMOM, OT TOYKH JI0 TIOCKOCTH, MEXKTY CKPEIIHBAIOITUMUCS MTPSIMBIMH.

Pemate 3amaun Ha HAXOXKICHHE T'€OMETPUYSCKHX BEJIUYMH TIO0 00pasaMm WIH
aNrOpUTMaM, TIPUMCHSS M3BECTHBIC AHAJTUTUYCCKHE METOJbI MPH PEIICHUH CTaHAApTHBIX
MaTEMaTUYCCKUX 3aJlad Ha BBIYUCIICHHE YIJOB MEXIY CKPCIIMBAIONUMUCS TIPSIMBIMH,
MEX Ty TIPSIMOM U TIJIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB.

Bbrauciisate 00bEMBI 1 ILIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, TUPaMH/Ia)
C TpUMEHEHHEM (OPMYJ; BBIYHCIATH COOTHOIICHUS MEXIY IUIOIMIAISIMH ITOBEPXHOCTEH,
00BEMaMHu MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IIEHTP, OChb W IUIOCKOCTH
CUMMETPHH; IICHTP, OCh M TUNIOCKOCTh CUMMETPHUH (UTYPBHI.

N3Biekars, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh  MHPOPMAIMIO O
POCTPAHCTBEHHBIX TCOMETPUUCCKUX (UTYpaX, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[lpumeHATh TeoMmeTpudeckue (akThl IJIsi pEHICHUS CTEPEOMETPUUICCKUX 3ajad,
MPEIOoIaraouX HECKOJIBKO MIAroB PEIICHUS, €CIIM YCIOBHS MPUMEHEHUS 3aaHbl B IBHOU
dbopwme.

[TpuMeHATh TpoCTeHIIne MPOrpaMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI TIPU PEUICHUH CTEPEOMETPUUCCKUX 3a/1a4.

[TpuBOIUTH TpPUMEPHl MATEMATHYECKHX 3aKOHOMEPHOCTECH B MPUPOAC M IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHATh TIOydeHHBIC 3HAHUS HA TPAKTHUKE: aHAJIM3UPOBATH PEabHBIC CHTYAIUH U
NPUMEHSATh W3YYEHHBIC TMOHATHS B TpOIEcce IMOWCKA PEIICHUS MaTeMaTHYeCKH
chOopMyITUPOBAHHOMN TPOOJIEMBI, MOACIUPOBATh PEAbHBIC CUTYAIlMH Ha S3BIKE TE€OMETPHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCTIOJIb30BAHIEM T€OMETPHUECKUX MMOHATUN U TEOPEM,
anmapara anreOpel; pemarh MNPAKTHYECKUE 3aJadyd, CBSI3aHHBIE C HAXOXXJICHHEM
T€OMETPUIECCKUX BEIHUNH.

11 KJIACC

OnepupoBaTh  MOHATHIMU: UUJIMHIPUYECKAas  MOBEPXHOCT, oOpazyroniue
UMWJTUHIPUYECKOW TOBEPXHOCTH; UMIWHJIP; KOHUYECKAsl IMOBEPXHOCTh, O0Opa3yroline
KOHUYECKOHN TTOBEPXHOCTH, KOHYC; c(heprudecKas MoBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MIJIMHIDP, KOHYC, cdepa u map).

OOBACHITH CIOCOOBI OJIYYEHUS TEJ BPAIICHUS.

KinaccugunnpoBatsh B3aMHOE PacioyiOKEHUE cPephl U MIIOCKOCTH.

OnepupoBaTh NOHSITUSIMU: IAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IApOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.



Boruncnsats 00bEMBI U TUIOIIAM TOBEPXHOCTEH T BpaIllEHUs, TEOMETPUUYECKUX TEJl C
MpUMEHEeHUEM (HOpMYII.

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BIHUCAHHBIN B chepy U OMUCAHHBIA OKOJIO
cthepsr; chepa, BiricaHHAs B MHOTOTPAHHUK WA TEJIO BpalleHUsI.

BbIunchsaTh COOTHOIIEHUSI MEXKY TUIOMIAAsIMU MTOBEPXHOCTEN U 00bEMaMu MOAOOHBIX
TeJl.

N3o0paxate mzyyaemble GUTYpbl OT PYKH M C NMPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BRIHOCHBIC) IUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPaAIlCHUS.

N3Bnekars, WHTEPIIPETUPOBATH u npeoOpa3oBbLIBATH nH(popMaIuio 0
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepPTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BoInonHATh JIEUCTBUSL CJIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpAa Ha YUCII0, OOBACHATH, KAKUMH CBOMCTBaMH OHM 00J1aaloT.

[TpuMeHsTh TPaBUIIO apaJIeTCIUIE/Ia.

OnepupoBaTh MOHATUSMH: JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOJYIh
BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YroJI MEXKJY BEKTOPaMHU, CKAISIPHOE
IIPOU3BEJICHUE BEKTOPOB, KOJTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOpPOB U MPOM3BEIECHHE BEKTOpa HA YHCIO, YOl MEXIy
BEKTOPAaMH, CKAISIPHOE NPOU3BEIICHHE, PACKIAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTe reomerpuueckue GakThl i1 pPEIIeHUs CTePEOMETPUYECKUX 3ajad,
IPEANOJIaralinX HECKOJIbKO IIaroB PEUIECHUs, €CIU YCIOBHS MPUMEHEHUS 3a/1aHbl B SIBHON
dbopwme.

Pematp mpocTeiiime reoMeTpuyYecKHEe 3aJayd  Ha [PUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemath 3amauM Ha [10Ka3aTE€IbCTBO MATEMATHUYECKUX OTHOIIEHUH M HAXOXKICHUE
T€OMETPUYECKUX BEJIMYMUH MO 00pasiaM WIH alropuTMaM, MPUMEHSST W3BECTHBIC METOIbI
MIPU PEIICHUU CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3aaY.

[IpuMeHsTh IpoCcTEHilINe NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTH mOpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJAE U IKU3HH,
pacrio3HaBaTh MPOSIBIICHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHTh MOJIyYEHHbIE 3HAHUSI HA MPAKTHKE: aHAJIM3UPOBATh pPealbHbIe CUTYalluu U
MPUMEHSTh W3yYCHHbIE TMOHSTUS B IMPOIECCE IOUCKA PEHIeHUs MaTeMaTHYeCKU
chopMyIHpOBaHHON MPOOIEMBI, MOIETUPOBATh PeaTbHbIC CUTYAllUd HA SI3BIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJICNIH C UCII0JIb30BAHHEM T€OMETPUUECKUX MOHSATUNA U TEOPEM,
amnmaparta anreOpbl; pemiaTh NPaKTUYECKHE 3a/laud, CBS3aHHBIE C HAXOXKJICHHUEM
F€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC H TIIOCKOCTI B TPOCTPAHCTBe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapaninenbHOCTh NPSAMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEH
4 VYTl MeXIy NPAMBIMU U TTIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/XPW9US5FB2
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1 https://m.edsoo.ru/LI1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (PPOBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edsoo.ru/HYOWQL5KQ
O06bEMBI TEN 5 1 https://m.edsoo.ru/B9ORVIYC9
B
CICTOPEL 1 KOOPAMHATE B 10 1 https://m.edsoo.ru/4ANCL4AGOMF
MPOCTPAHCTBE
I1
OBTOpEHHE, O606H16HI:IC, 7 1 https://m.edsoo.ru/DORV3P725
cucreMaruisanusi 3HaHUUu
OBIIEE KOJIJMYECTBO YACOB I1O 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/ Tema ypoka
n

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OCHOBHBIE ITIOHITUI CTCPCOMETPHU: TOUKA,
npsiMasi, INOCKOCTh, TPOCTpaHcTBO. [IpaBmna
M300pakeHNs Ha PUCYHKaX: N300pakeHUs
HJ'IOCKOCTCI\/JI, napajjiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlonsaTus: MEPECCKAOIMECA IIIOCKOCTH,
nepeceKarommecs npsamas u Mi0CKOCTb

https://m.edso0.ru/NR6VJYCGK

IlonsaTus: MEpECCKaroIMreECA IMI0CKOCTH,
nepeceKarmmecs npsamas u mi0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHue MHOTOIPaHHUKOB Ha PUCYHKaX,
Ha IPOEKLUOHHBIX YepTexax

https://m.edsoo.ru/KMUQPILLO

HauaneHbie cBenieHus 0 Kyoe u mupamuie, ux
pa3BépTku u Mojenu. CeyeHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2IJNHCZ

HavaneHbie cBeieHus 0 Kyde U mupamuie, ux
pa3BépTku u Mojenu. CeyeHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITouartue 06 akCHOMaTUYECKOM IMOCTPOCHUU
CTCPCOMETPUHN: AKCUOMBI CTCPECOMCTPUU U
CICACTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonsTHE 00 AKCHOMATHYCCKOM MOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

https://m.edsoo.ru/DUKAX7QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/YPKS5MLJL
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHN U https://m.edso0.ru/I3A98J6Z9
CJIEJICTBUS U3 HUX
B3anMHOe pacnoiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MEepPECcCEeKaroIINecs, https://m.edsoo.ru/l[UIW8KR5Q
napajuleNibHbIe U CKPEIUBAIOIIHUECs IPSIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaAJICIIbHBIE IIPSIMBIE B https://m.edso00.ru/CSOVLQLHG6
MIPOCTPAHCTBE; MaPaAJICTIbHOCTh TPEX MPSIMBIX
[TapanienbHOCTh MPSAMBIX U TUIOCKOCTEN B

13 npoctpanctse: [lapaninensHOCTh NpIMON 1 https://m.edso0.ru/PO5J6D23U
IJIOCKOCTH

14 VYTIIBl ¢ COHaNPaBJICHHBIMUA CTOPOHAMH https://m.edsoo.ru/LLJAVHVBW

15 VYTroJ1 MeX Iy TPSIMBIMHU B IPOCTPAHCTBE https://m.edsoo.ru/KGIM80EUK

16 VYT0J1 MKy PSAMBIMHU B IPOCTPAHCTBE https://m.edsoo.ru/24L VWH9V8

17 [TapannenbHOCTb IUIOCKOCTEH: apasuienbHble httos://m.edsoo.ru/BUSTOIHZT
IJIOCKOCTH

18 CBoiicTBa mapaJlyIeIbHBIX TUIOCKOCTEH https://m.edsoo.ru/0KQQK2ABA

19 [IpocTeiimre npocTpaHCTBEHHBIE GUTYPHI Ha httos://m.edsoo.ru/MRT13XP79
IUIOCKOCTHU: TETPadp, KyO, napasiesienumne

20 [TocTpoenue ceueHwmii https://m.edsoo.ru/DISAX05J8

21 [TocTpoenue ceueHuit https://m.edsoo.ru/20GC3ZP9P
KonTtposneHas padota no teme "[Ipsimbie u

22 IIJIOCKOCTH B IIpocTpaHcTBe. [lapamiensHOCTh https://m.edso0.ru/Bl1405QJEB
MPSIMBIX U IJIOCKOCTER"

93 IlepneHIMKYJIAPHOCTD NMPSAMOM U MIIOCKOCTH: httos://m.edsoo.r/RNASYBOSR

NEPpNCHAUKYJIIAPHBIC IPAMBIC B IPOCTPAHCTBEC



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

[Ipsimble napaiesbHble U NEPIEHAUKYIISIPHBIE

24 https://m.edsoo.ru/32MXRZDDL
K IJIOCKOCTHU
I1 € rapa’uie € ¥ IEPIECHINUK e

25 PAMPIC TAPAIUICILHBIC 1 TEPHICHAMIYIAPHBL https://m.eds00.ru/JPUOTOI3N
K TUIOCKOCTH
[IpusHak nepre oc on

26 PHSHAK TIEPHCHAMKYIPHOCTI IPAMOH H https://m.edsoo.ru/DC41W6K14
TIJIOCKOCTH
[IpusHak nepre oc on

27 PHSHAIK TIEPHCHAMIYIPHOCTI HPAMOH H https://m.edsoo.ru/HD3D63S5P
TIJIOCKOCTH
TeopeMa o mpsAMOW NMEPIEHANKYIISIPHON

28 P P PHEHANKYAD https://m.edsoo.ru/YOIQSMOH1
TIJIOCKOCTH
Teopema o oM mepre oH

29 PEME O [IPAMOH HEpHEIIMIIRPHOR https://m.edsoo.ru/81R5KU5RJ
TIJIOCKOCTH
Teopema o oM mepre oH

30 PEME G TPAMOR HEPHERIMISTHPROM https://m.edsoo.ru/HFKNPKZ7T
TJIOCKOCTH
[lepnieHIuKyNsAp U HAKJIIOHHBIE: PACCTOSTHUE OT

31 TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.eds00.ru/638GKWY7V
710 TJIOCKOCTH
[lepnieHIuKyNsAp U HAKIIOHHBIE: PACCTOSTHUE OT

32 TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edsoo.ru/AD6RCACRA
710 TJIOCKOCTH
[lepnieHIuKynsp U HAKJIOHHBIE: PACCTOSTHUE OT

33 TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE OT PSIMOM https://m.edsoo.ru/VLLIQ7HXC
710 TJIOCKOCTHU
[lepnieHuKyNsAp U HAKIOHHBIE: PACCTOSTHUE OT

34 TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT PSIMOM https://m.edsoo.ru/6P5BVV34R
JI0 TUIOCKOCTH
VYTIbI B MPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U

35 pocIp e Ay TP https://m.edsoo.ru/PSFIXUALI
MIJIOCKOCTBIO

BYT'PaAHHBINA yTOJI, TMHEHHBIN YTOI
36 | ABYTP 4 e https://m.eds00.ru/6RAAOEOMD

JBYTPAaHHOTO yria



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD

37

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOI'O yrja

https://m.edsoo.ru/ML0ZZYZC7

38

[TeprieHAMKYIAPHOCTD IIOCKOCTEMN: MPU3HAK

MEPIEHANKYIISIPHOCTH JBYX IIOCKOCTEN

https://m.edsoo.ru/YRODSM9NH

39

[TeprieHAMKYISAPHOCTD IIOCKOCTEMN: MMPU3HAK

MEPIECHANKYISIPHOCTH JBYX IIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[TeprieHAMKYISAPHOCTD MIOCKOCTEMN: IPU3HAK

MEPIECHANKYISIPHOCTH JBYX IIOCKOCTEN

https://m.edso00.ru/TS8OAINH2

41

Teopema o TpEX nmepneHaUKyIIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o TpEx nepneHANKyIIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o TpEx nepneHANKyIIpax

https://m.edso00.ru/OWG81WDV3

44

KonTtponbHas pabota no temam
"[leprieHIUKYIAPHOCTD NPSIMBIX U
MII0CKOCTEN" U "YTIIBI MEXTy IPSMBIMH U
IJIOCKOCTAMH"

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

45

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: N-yroybHas npu3Ma; rpaHu U
OCHOBAaHUS PU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Mapannenenunen, npsIMOYTOJIbHbBIN
napaJuieNienumne/ U ero CBoicTea

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamupaa: N-yrojapHasi mupaMuza, TpaHu U
OCHOBaHME MMPaMH/JIbl; OOKOBas M MOJIHAS
MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yced€HHas mupamuia

https://m.edso0.ru/1TOFX00PA

49

HpaBI/IJ'ILHBIC MHOT'OT'paHHUKU: IOHATUC

https://m.edsoo.ru/LWNGFZTWE



https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

IMPaBHUJIbHOI'O MHOTOI'PAHHUKA; IIpaBUJIbHAA
IIpru3Ma 1 nnpaBuibHadg NApaMuaa, rpaBujibHasA
TpEeyroJibHasi IMpaMKIa U NPABUIbHbBIN
TeTpadp; Kyo

[IpencraBnenue o NpaBUILHBIX

50 MHOTOTPaHHUKAX: OKTadpP, JOJIEKAdIP U 1 https://m.edso0.ru/06SH021DD
HUKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, MPSIMOM, TNIOCKOCTH.
51 DNeMEeHThl CHMMETPHUH B TTHpaMuaXx, 1 https://m.edsoo.ru/SWEUC9ENR
napajuieJienumneax, mpaBUiIbHbIX
MHOTOTPaHHUKAX
59 B.I‘DIT-II/ICJ'IeHI/Ie 3JIEMEHTOB MHOTOT'PAHHUKOB: 1 hitps://m.edsoo.r/EUPAMNTE0
pé06pa, TuaroHau, yribl
[Tnomaabs 60KOBOI OBEPXHOCTH M TTOJTHOM
53 HOBerHOSTH MpAMOH npmMm,vnnomam, 1 https://m.edso0.ru/SQY9XSIL6
OCHOBaHUH, TeopeMa 0 OOKOBOM TOBEPXHOCTH
NPSAMOUN MPU3MBbI
[Tmomraabe 60KOBOY MOBEPXHOCTH H
54 HOBEPRHOCTH HpaBI{HBHOﬁ [THPaMILARL, T"eopellxla 1 https://m.edsoo.ru/R22FHBG60
0 IO OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTAPAMU/IBI
55 Kourpoasnas paora o reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tonsatue 06 00bEME 1 https://m.edso0.ru/GM1LC394G
57 O06BEM TUpaMuUIBI 1 https://m.edso0.ru/B307P8WTC
58 OO0BEM TUpaMuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MbI 1 https://m.edsoo.ru/YEQP63ZD4



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4

62

O0BEM pu3MBI

https://m.edsoo.ru/B46EMRRGE

63

O0BEM pU3MBI

https://m.edsoo.ru/FIMOWG6KFT

64

KonTpomnsHas padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

https://m.edso0.ru/23S50180N

65

[ToBTOpenue, 0600IIEHNE CHCTEeMAaTU3aAITUs
3HaHul. IlocTpoenue ceuenumii B
MHOTOT'PaHHUKE

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeI4KCIIEHHE PaCCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 TNIOCKOCTH, MEXTY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

Wrorosas koHTposIbHas paboTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpEeHME, 0000IIIEHNE CCTEeMaTH3aITUs
3HAaHUW. Beraucienue yrios: Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMU, MEKTY MTPSIMOM
U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIOB
MEXAY MIIOCKOCTSIMHU

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTPOHHBbIE NH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Cdepa u map: ueHTp, paanyc, 1Mamerp;
TIJIOIA]Tb TIOBEPXHOCTHU C(HEphI

https://m.edsoo.ru/TW8Z59CHJ

B3aumHoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTeNlbHas IJI0CKOCTh K cdepe;
MJI01aTb CHephI

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

https://m.edso0.ru/QDCF8UGXE

[Hunuaapudeckas TOBEPXHOCTh, 0Opasyromme
AJTUHIPUYECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKON TOBEPXHOCTH

https://m.edso0.ru/8516BBEO7

[Hunmmuap: ocHOBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yromas U 0Ch; IJIONIATh
OOKOBO M MOJHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300paxkenne nuaInHApa Ha MIOCKOCTH.
Pa3Béprka nununapa. CeueHus: HWINHIPA
(TJI0OCKOCTBI0, MapalIeIbHON W
MEPIEeHIUKYIAPHON OCH IIINHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckas IOBCPXHOCTD, 06pasy}omne
KOHHYECKOM IMOBCPXHOCTH, OCb U BEpIINHA
KOHHUYECKOM IOBCPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue 1 BepiirHa, 00paszyromas u
0Ch; IIJI0II[a1b OOKOBOM M MOJHOM
TIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VYceu€HHbI KoHyC: 00pa3yloline U BbICOTA;
OCHOBaHHUA U OOKOBas MOBEPXHOCTh

https://m.edso0.ru/80VNITU20



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O

N300paxeHue KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 . https://m.edsoo.ru/0PVICKUYU
(TI0CKOCTHIO, NMapaljIeIbHON OCHOBAHUIO, U
IIJIOCKOCTHIO, TIPOXOISIIEH Yepe3 BEPIINHY)

11 Kombunar Tex Bpatenns n https:/m.edso0.ru/4VHGTYX8F
MHOTOTPaHHUKOB
MHoOrorpaHHHK, OTIMCAaHHBIN OKOJIO chephl;

12 cdepa, BIIMCaHHAs] B MHOTOTPAHHUK WU B https://m.edsoo.ru/RMYY1STLP
TEJO BpalleHUs

13 HOH"sITHe 00 00béme. OCHOBHBIE CBOMCTBA htps-//m.eds00.rWACENHGLOZ
00BEMOB TeN

14 O06BEM MIMHIpa, KOHYyca https://m.edsoo.ru/W8TGN5Z99

15 O06bEM 1mapa u mIomaas chepsl https://m.edso00.ru/G7TAYCMITT
[TonoOHbIE TEMa B MPOCTPAHCTBE.

16 CoOOTHOIIICHUS MEXKTY TTOIIAISIMHU https://m.edsoo.ru/4N04FYUUX
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIT

17 Kontponteras pabora o remam "Tera https://m.edsoo.ru/KCIMHISWW
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOXEHHEe BEKTOpa Ha YHCIIO https://m.edsoo.ru/4H7PLGBI1
Paznoxenune BekTopa 1o Tpém

21 HEKOMILUTIaHapHbIM BeKTOpaMm. [IpaBuiio https://m.edsoo.ru/NZSOLFWN1
napasuiefienuneaa

99 Pemenue SVaLLaq, f:BHSaHHBIX C IPUMEHEHUEM https://m.edsoo.ru/73E23EPUS
MpaBUJI JICHCTBHUI ¢ BEKTOpaMH

23 KoopHHATHO-BEKTOPHEL METOA 1pit https://m.edsoo.ru/BBI139Z7U
pelIeHuN TEOMETPUYECKUX 3a1a4

24 IlpsvoyrontbHast cHeTeMa KOOpUHAT B https://m.edso0o.ru/X9TSDNSQ3

MPpOCTPaHCTBC. KOOpIII/IHaTBI BCKTOpA.



https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3

IIpocrenmue 3aga4u B KOOpAMHATAX

VYron mexny Bekropamu. CKasipHOe

25 1 https://m.edsoo.ru/RPAQMBCDO
MIPOU3BEICHNUE BEKTOPOB

g | DPIMMCIEHNE YIIOB MEALY MPAMBIMH i 1 https://m.edso0.r/EGRV3NF84
IJIOCKOCTSIMU

27 Kowrpomaas pabora no TeM?’ "Beicropet i 1 https://m.edsoo.ru/NSKELEBHL
KOOpAWHATHI B TPOCTPAHCTBC
[ToBTOpeHMEe, 0600IIIEHNE U CUCTEMATU3AIIHS

28 3HaHUH. OCHOBHBIE QUTYPBI, PAKThI, TEOPEMBI 1 https://m.edsoo.ru/16ASE1TYU
KypcCa INIaHUMCTPUHU
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS

29 3HaHu. OCHOBHBIE (PUTYPHI, (AKTHI, TEOPEMBI 1 https://m.edsoo.ru/VEMVY73YE
KypcCa INIaHUMCTPUHU
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

30 3HaHUH. 3a/1a4M TUTAHUMETPUH U METObI UX 1 https://m.edsoo.ru/UF02M943T
pelIeHUs
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

31 3HaHUH. 3a/1a4¥ TUTAHUMETPUH U METObI UX 1 https://m.edsoo.ru/FG4PIN2IF
pelIeHUs
[ToBTOpEHUe, 0000IIEHNE U CHCTEMAaTU3 AL

32 3HaHui. OCHOBHBIC (PUTYPHI, GAKTHI, TEOPEMBI 1 https://m.edsoo0.ru/ZY6BYLY7W
Kypca CTepeOMETPHH

33 Hroropas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/VP8CXOCAC

34 HOBTOPCHI/IG, 0000I1IeHIE U CUCTEMATU3ALIHS 1 https://m.edsoo.ru/T00STDCAP
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

10 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPIEMOTO NPOrpaMMbl cpeiHero oo01ero 0o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTh
25 [IpuMeHsATP aKCHOMBI CTEPEOMETPUHM M CIEACTBUS W3 HUX TPU PEHICHUH
' reOMETPUUECKUX 3a/1a4
23 OmnepupoBaTh MOHSATHIMH: TAPAJUICTBHOCTh M TEPIECHIUKYISIPHOCTh TPSMBIX |
' IJI0CKOCTEN
24 KnaccupuimpoBare B3aUMHOE  pacloJOKEHUE NPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: ABYIPAaHHBIN Yroj, paHH JBYIPAHHOTO yria, pedpo
7.5 JIBYTPAHHOTO yrjla, JUHEWHBIM yrojg JABYTPAHHOTO yrja, TrpaaycHas Mepa
JBYIPaHHOTO yria
26 OnepupoBaTb  NMOHATHAMHU:  MHOIOIPDAaHHMK,  BBINYKIBIH W HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPaBUJIbHBI MHOTOT'PaHHUK
27 Pacnio3HaBath  OCHOBHBIE  BUJABI ~ MHOTOTPaHHHUKOB  (IMpamuia, IMpU3Ma,
' MPSIMOYTOJIBHBIN MapajuiesienurIie1, Kyo)
KnaccupunupoBaTb MHOTOIpaHHHMKH, BbIOMpass OCHOBaHMS JIs KiacCU(UKALUH
7.8 (BBIITYKJIbIE M HEBBINYKJIbIE MHOTOI'PAHHUKH, IPABUIbHbIE MHOIOI'PAHHUKH, IIPSIMBbIE
1 HaKJIOHHbIE NTPU3MBI, NTapajlIeIeUIIe Ibl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
210 OOBACHATH NPUHLUIBI OCTPOSHHUS] CEUEHUH MHOTOIPDaHHHUKOB, HUCHOJb3Ysd METON
' ClIeZIOB
CTpouTh CceueHUs] MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIC)
7.11 IUTIOCKUE YEpPTEeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIyp: BHI CBEpXY, COOKY,
CHU3Y
Pemate 3amauM Ha HaxOXJAE€HHE T'€OMETPHUUECKMX BEIMYMH IO oOpa3laM WM
QITOpUTMaM, MpPUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl TpPU  pelIeHUH
7.12 CTaHJAPTHBIX MaTEMaTHMUYECKHX 3a/lad Ha BBIYUCIEHUE DPACCTOSHUN MEXITY IBYMS

TOYKaMH, OT TOUYKH 0 HpHMOfI, OT TOYKH OO IIJIOCKOCTHU, MCIKAY CKPCUINBAOITUMMUCA

psAMBIMHA




7.13

Pemate 3ala4i Ha HaXO0XJICHUC TI'COMCTPUUYCCKUX BCIWYHH 110 o6pa3uaM Z0)0%1
AIropurMaM, MNpPUMCHAA HMU3BCCTHBIC AHAIIMTHYCCKHUEC MCTOAbI IIpU PCIICHUU
CTaHAapTHBIX MaT€MaTU4YCCKUX 3aga4 Ha BBIYHCIICHUC YIJioB MCKIY
CKpCUIMBAOIIMMHUCA MMpsAMBbIMH, MCKAY HpﬂMOﬁ u IIJIOCKOCTBIO, MCKIAY

IIJIOCKOCTSIMH, JBYTPaHHBIX yIJIOB

7.14

Bbraucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MUpaMuza) ¢ MpUMEHEHHEM (OPMYJ, BBIYHCIISATh COOTHOMICHUSI MEXKAY TUIOMIAIIMHU

MOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOTPAHHHKOB

7.15

OHepI/IpOBaTB MOHATHUAMU: CUMMCTPUA B MNPOCTPAHCTBE, HCHTP, OCbhb M ILNIOCKOCTH

CUMMCTPUHU, HCHTP, OCb U IMMJIIOCKOCTh CUMMCTPHUHU (1)I/Il"ypI)I

7.16

W3Bnekarb, mnpeoOpa3oBbIBATh W HUHTEPNPETHPOBaTH  HMHGOpMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEICTaBICHHYI0 Ha yeprexax U

pUCYHKax

7.17

[IpumensTs reomerpuyeckue (axThl JUIsl pEIICHUs CTEPEOMETPUYECKUX 3ajad,
MPEANOJIArarolNX HECKOIBKO Iar0B PEeHICHUs, €CIIM YCIOBUS IPUMEHEHMS 3aJaHbl B

SBHOH (opMme

7.18

[IpumenaTH IpocTenIme MIPOTPaMMHBIE cpeacrTaa 51 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3a1a4

7.19

[IpuBoUTE HpUMEpHl MATEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOJie U KHU3HHU,

pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

7.20

[IpuMeHsTh MoyueHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh pealbHbIE CUTYallUU
U TPUMEHSTh U3YYCHHBIC MOHATHS B IpOIlecce MOMCKA PEUICHUS MaTeMaTHYeCKU
chopMynupOBaHHON MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CHUTYyallMHM Ha SA3bIKE
TreOMETPHH, UCCIIeI0BATh IOCTPOECHHBIE MOJEIHU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MOHATHI U TeopeM, arrapara airedpsl, peluaTh MPaKTUUECKUE 3aa4H, CBSI3aHHBIE C

HaXO0XKIACHHUEM I'COMCTPUICCKUX BCIINYUH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

6

I'eomerpus

6.1

OHepI/IpOBaTB IIOHATHUAMUN HNUINHAPpHUYCCKAA IMOBECPXHOCTD, 06pa3y10ume
LIPIJ'IHH,Z[pH‘ICCKOfI MOBEPXHOCTHU, NUIMHIAP, KOHUYCCKAasA IMOBECPXHOCTD, 06pa3y101uHe

KOHHYECKOI MMOBCPXHOCTHU, KOHYC, C(I)CpI/I‘-ICCKaSI TMOBCPXHOCTDH

6.2

Pacnio3naBatk Tena BpalieHus (WIMHAP, KOHYC, cdepa u map)




6.3

OOBACHATH CHIOCOOBI MOJTYYESHHUS TENl BPALICHHS

6.4 KrnaccuduimpoBars B3auMHOE pacroioskeHue cepbl U MI0CKOCTH
OnepupoBaTh TOHATHUSMU: IAPOBOM CErMEHT, OCHOBAaHHWE CEIMEHTa, BBICOTA
6.5 CeTMEHTa, IIapOBOW CJIOH, OCHOBAaHUE IIAPOBOTO CJOs, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP
6.6 Breraucnsate 00BEMBI U TUTOIAIN TIOBEPXHOCTEH TEJ BPAIIEHUS, TEOMETPUICCKHIX TEIl
' Cc mpuMeHeHueM popmy
6.7 OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cepy U ONMUCAHHBIN
' okoJio cepsl, cepa, BIMCaHHAS] B MHOTOTPAHHUK WJIA TEJIO BpAIIEHUS
68 BBIYHCIATE COOTHOIICHUS MEXIY IUIOMAISIMH IOBEPXHOCTEH U 00bEMaMu
. MTOJIOOHBIX T
6.9 N300paxkats u3ydaembie (PUTYpPBI OT PYKH U C IPUMEHEHHUEM TPOCTHIX YSPTEKHBIX
' WHCTPYMEHTOB
6.10 BEITIONTHATE  (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTBIX OOBEMHBIX
' ¢buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJI BPAIICHHS
W3Bnekatb,  WHTEPHIPETHPOBaTH W NpeoOpa3oBbiBaTh  WHGOPMANUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYCCKUX (UTYpax, MPEJACTABICHHYIO Ha YepTekax H
pUCYHKaX
[IpumensaTs reoMerpuueckue (axkThl IJIs PEUICHHs] CTEPEOMETPUUYECKUX 3ajad,
6.12 MIPEIOIaralouMX HECKOJIBKO [IaroB peuleHus], eClii YCI0BUS IPUMEHEHHUS 3aJaHbl
B SIBHOU hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BoinonHATe A€WCTBUS CIOXKEHUS BEKTOPOB, BBHIUMTAHUS BEKTOPOB M YMHO>KEHUS
' BEKTOpa Ha YUCII0, 00BACHATH, KAKUMU CBOIICTBAMU OHU 00JIaat0T
6.15 [TpuMeHsTH MpaBUIIO MapasuieNenuIea PU CJI0KESHUN BEKTOPOB
OnepupoBaTh MOHATHAMH: JEKApTOBBI KOOPAWMHATHI B MPOCTPAHCTBE, BEKTOD,
6.16 MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, Yroll MEXIY
' BEKTOpaMH, CKaJSPHOE MPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI
Haxonuth cymmy BEKTOPOB M MpPOW3BEIECHHE BEKTOpAa HAa YHWCIO, YIOJd MEXKIY
6.17 BEKTOpaMH, CKaJspHOE TMPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp MO  JBYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3amaBaTh INIOCKOCTh YpaBHEHUEM B JIEKaPTOBOM cucTeMe KOOpIHHAT
6.19 Pemate mpocTeililiue TeoMeTpUYECKHE 3aJaud  HAa MPUMEHEHHE BEKTOPHO-
' KOOPJIUHATHOTO METO/Ia
6.20 Pematp 3amaun Ha JOKA3aTENhCTBO MAaTEMAaTHYECKUX OTHOIICHUH W HaXOXICHUE

TCOMECTPHUUYCCKUX BCIIMYHUH I10 06pa3uaM WM aJlropuTMam, IMPUMCHSASA U3BCCTHLIC




MCTOJbI IPpXU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKHUX 3a1aY

[IpumeHnATH IIPOCTENIINE [IpOrpaMMHBIE cpeacraa U 3JIEKTPOHHO-

o2l KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4
6.9 [IpuBoauTE NpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOJNE U KU3HH,
. pacro3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH MOy4YEeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE CUTYyalluU
U IPUMEHATh W3Y4YCHHBIC NOHATHUS B IPOLIECCE MOMCKA PEIICHUS MaTeMaTHYECKH
6.3 c(OpPMYIMPOBAHHONW TMPOOJIIEMBI, MOJEIUPOBATH pEaJbHBIE CHUTYallMd Ha S3BIKE

TCOMETPUH,  MCCIENOBATH  IIOCTPOCHHBIE  MOJEIM  C  HCIOJIB30BAHUEM
F€OMETPUYECKUX TMOHATUNH U TEopeM, ammapara anreOpbl, peliaTth MpaKTUYECKHe

3aa4u, CBA3aHHBIC C HAXOXKJACHUEM IrCOMETPHUICCKHUX BEJIMUUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE NOHSATHUS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, IpocTpaHcTBO. [loHsTHE 00

AKCUOMATHYCCKOM MTOCTPOCHUHU CTCPCOMCTPUU. AKCHUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX

7.2

B3anMHOe pacnosiokeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, NapaJlIeIbHbBIE H
CKpelllMBalomuecs mnpsmele. [lapannenbHOCTh OPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajulefibHble TMpsMblE B IPOCTPAHCTBE, MapALIEIbHOCTh TPEX NPAMBIX, MapaUIEIbHOCTD
NpSIMOM M TUIOCKOCTU. YTJbl C COHAIpPaBJIEHHBIMU CTOPOHAMH, YIOJ MEXIY HpSIMBIMU B
npoctpanctBe.  [lapamienbHOCTh  IJIOCKOCTEW:  MapajulelibHbIE  IUIOCKOCTH, CBOMCTBA
napajulenbHbIX miockocted. Ilpocreifime mnpocTpaHCTBEHHBbIE (UIYyphl Ha IUIOCKOCTH:

TeTpas’ap, KyO, napasuiesenurne i, HOCTPOEHUE CeueHU I

7.3

[lepneHMKYISIPHOCTD NMPSMOM M IUIOCKOCTH: NMEPHEHAMKYJSPHBIE MPSAMBIE B MPOCTPAHCTBE,
MIpsAMBIC MAapaAJUICIbHBIC W MEPHNCHAUKYIAPHBIC K IINIOCKOCTH, IMPU3HAK IMEPICHAUKYIAPHOCTU
NpAMOMl M IUIOCKOCTH, TeopemMa O NpsSMOW MNEepHeHAUKYISIPHONW IUIOCKOCTH. YTIIBI B
MPOCTPAHCTBE: YrOJ MEXIYy MOpPsIMOM M TUIOCKOCTHIO, JBYI'PAHHBIN YroJI, JIMHEWHBIM Yyros
IByrpaHHOro yria. IlepneHauKkynasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOIL 10 TUIOCKOCTH, MPOEKIUS PUTYphl Ha TUIOCKOCTh. [lepneHanKynsapHOCTb
IUIOCKOCTEH: MpH3HAK MEpPHeHIUKYIAPHOCTH JBYX IlockocTted. Teopema o  Tpéx

MIEePIEeHIUKYIIpax

7.4

[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE 3J€MEHThl MHOTOTPAHHUKA, BBINYKJIbIE U HEBBITYKIIbIE
MHOTOI'PaHHUKH, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yrosnbHas nmpusMa, rpaHd U OCHOBaHUS
IpU3MbI, MpsiMas W HAKIOHHAs MpHU3Mbl, OOKOBas M IIOJIHAs IOBEPXHOCTb IPU3MBI.
[Mapannenenunen, NpsMOYTroJbHbIM Mapajuienaenunes U ero cBoicTra. [lupamuaa: N-yrosipHas
nUpaMujia, TpaHW U OCHOBaHWE IUpPaMUAbI, OOKOBas M IMOJHAs IOBEPXHOCTb NUPAMUIBI,
IpaBUIbHAs M yCEeYEHHAs NUpaMuAa. OJIEMEHTbl NpuU3Mbl M nupamuibl. IlpaBuibHbIE
MHOTOI'PaHHUKH: MOHATHE MPAaBWIBHOIO MHOIOIpaHHMKA, IMpaBWIJIbHAS MpU3Ma U IpaBUIIbHAs
NUpaMua, IpaBUIbHAS TPEYroJibHAs MUpaMUa U MpaBUILHBIN TeTpasp, KyO. [IpencraBnenue
O IPAaBWJIBHBIX MHOTOTPAaHHUKAaX: OKTa’Ip, AOACKa’ap M ukocadapyrue CeueHUs NPU3MBI U

nrpaMHu bl

7.5

CI/IMMeTpI/IH B IMPOCTpAaHCTBE: CHMMCETpUA OTHOCHUTCIBHO TOYKH, HpHMOI\/’I, INJIOCKOCTH.

ONEMEHTHI CUMMCTpPUU B MUpaMUAX, MapaJuICIICTINIICAAX, IIPAaBUJIbHBIX MHOTOT'PAHHUKAX

7.6

Brlunciaenue >1€MEHTOB MHOT'OT'paHHUKOB: pera, AuaroHajiv, VyrJibl. [Inomane OOKOBOM

MOBECPXHOCTU U IIOJTHOM MOBEPXHOCTU prIMOﬁ OpU3MBbI, IJIOIIAAb OCHOBaHHﬁ, TeOpEMa O




OOKOBOW MOBEPXHOCTH MPsIMOM mpu3Mbl. Ilmomans GOKOBOI MOBEPXHOCTH M IMOBEPXHOCTU
MPaBUIBHON MUPaMUABI, TEOpEMa O IUIOMIAAN yceu€HHOW mupamubl. [loHsTHe 00 00BEME.

O06BEM nupamMuIbl, TPU3MBI

[Tono6usie Tena B mpocTpancTBe. COOTHOLICHHUS MEXTY IUIOLIAIIMU TOBEPXHOCTEH, 00bEMamMu

1.7
MOJ0OHBIX TEJ
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunmuaapudeckass TMOBEPXHOCTh, OOpa3ylomne [HIMHIPUYECKOW TOBEPXHOCTH, OCh
6.1 HWIMHAPUYECKON noBepxHOocTH. Llunuuap: ocHoBaHMs U OGOKOBasi MOBEPXHOCTh, 00pa3yromas
U OCb, IIJIOIIa/1b OOKOBOM U MOJIHON NOBEPXHOCTH
Konunueckass moBepXHOCTh, OOpa3ylomne KOHHYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHHUYecKoi moBepxHocTU. KoHyc: ocHOBaHMe W BeplMHa, oOpasyromias U OCbh, IJIOLIAAb
- OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yrollne U BbICOTA, OCHOBAHUS U
O0KOBast MOBEPXHOCTh
6.3 Chepa um map: ueHTtp, paaudyc, IuameTp, IUIOUIaJb TOBEPXHOCTH cdepbl. BianMHoe
pacmosiokeHre chepsl ¥ INIOCKOCTH, KacaTeabHas IIIOCKOCTh K cdepe, miomanb chepbl
6.4 N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHApPaA U KOHYCa
6.5 KomMOuHammu Ten BpalleHuss 1 MHOTOT'PaHHUKOB. MHOTOrpaHHUK, OMUCAHHBINA OKOJIO C(ephl,
cdepa, BMcaHHasi B MHOTOTPAHHHUK, WJIH TEJIO BpallleHUs
[Tonsatue 06 o6bEMe. OcHOBHBIE CBOCTBA 00BbEMOB Teil. Teopema 06 00BbEME MPSAMOYTOTHLHOTO
6.6 napajuienenunena u cueactsus uz He€. O0bEM mmMHIpa, KoHyca. OO0BEM mapa U MmiIoImaIh
cdepbl
6.7 [TogoGuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IUIOMIAASMHU IOBEPXHOCTEH,
' 00BbEMamMu MOJOOHBIX Tel
6.8 Ceuenus nunuHapa (MapajuiebHO U MEPHIEHAUKYISIPHO OCH), CEUeHUsl KOHyca (mapasuiebHOoe
' OCHOBAaHUIO U POXOJsIIiee Yepe3 BEepIUHY), CeUeHuUs apa
Bextop Ha miockocTH M B mpocTpaHcTBe. Clio)KeHHWE UM BBIYMTAHHE BEKTOPOB. YMHOKEHHE
6.9 BEKTOpa Ha uucio. PasioxkeHue BekTOopa Mo TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio
' napajuienenunena. PemieHue 3amad, CBA3aHHBIX C TMPUMEHEHUEM TIPaBUI JCHCTBHHA C
BEKTOpaMH
[IpssmoyronpHas cuctemMa KoopAauHaT B mpocTpaHcTBe. KoopamHatel BekTopa. Ilpocteifmue
6.10 3a/aud B KOOpAHMHATaX. YTOJd Mexay Bekropamu. CKalspHOE NTpPOU3BEIECHHUE BEKTOPOB.
' Brrunicnenue yrioB Mexay OpSMBIMU U TUIOCKOCTAMU. KOOpAWHATHO-BEKTOPHBIA METOM MpHU
pEIIeHUH TEOMETPUUECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 00pa3oBaHMs

Bnanenne MeTomamMm JJ0Ka3aTeNbCTB, ANTOPUTMAMM pPEUICHHS 3a7ad; yMEHHE
(dbopMynHpOBaTh W OMNEPUPOBATH TMOHATHUSMU: OINpEIENICHHE, AaKCHOMa, TEOpeMa,
CIIEZICTBHE, CBOMCTBO, NMPH3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIBHBIE (DOPMYITHPOBKH;
NPUMEHATh MX; YMEHHE (QOpMYyIMpOBaTh OOpaTHOE U  IPOTHUBOIIOJIOKHOE
YTBEp)KIIEHHE, TPUBOAUTH TPUMEPHl U KOHTPIPHMEPHI, HCHOJIB30BATH METON
MaTeMaTU4YeCKON WMHIYKIMH; TPOBOJHUTH JOKa3aTENbHBIE PACCYKICHHS IIPH
peleHny 3ajad, OICHHWBATH JIOTUYECKYIO IPABHIBHOCTh PACCYKICHHU; yMEHHUE
OTEPHPOBATH  TMOHATHAMHU:  MHOXKECTBO, IOJMHOXECTBO, OIEpaldd  Hal
MHOJKECTBAMHU; YMEHHE HCIIOIh30BaTh TEOPETHKO-MHOXECTBEHHBIN armapaT Juis
OTIMCaHMsI PEAJHbHBIX MPOIECCOB U SBICHUHA M MIPH PEUICHUH 3a/1a4, B TOM YHCIIEe U3
JIpYruX y4eOHBIX TPEJIMETOB; YMEHHE OIEPHPOBATH TOHATHSIMHU: Tpad, CBS3HBIHN
rpad, AepeBo, IUKI, rpad Ha TJIOCKOCTH, YMEHHE 3aJaBaTh U OIHUCHIBATH T'padbl

Pa3IMYHBIMU CTIOcO0aMU; UCIOIb30BaTh rpadbl MPHU PEIICHUN 33]1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HaTypaJbHOE YUCIIO, LEI0€ YHCIO, CTENEHb C
LebIM TO0Ka3aTeaeM, KOpEeHb HaTypallbHOM CTEMeHH, CTENEHb C palMoHaIbHBIM
MoKa3aresieM, CTeIeHb C JCHCTBUTENbHBIM IOKa3aTeneM, Jorapudm yucia, CUHYC,
KOCHHYC M TAaHI€HC IMPOU3BOJILHOTO YHUCIA, OCTATOK M0 MOJIYIIO, PAallMOHAIbHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HATYypPaIbHbBIX, LIEJbIX, PAllMOHATbHBIX,
JEHUCTBUTENBHBIX YHCEI; YMEHUE UCIOJIb30BaTh MIPU3HAKU JEIMMOCTH, HAUMEHBIINN
o0l AenuTeNb U HauMeHblee oblee KpaTHoe, anropuT™ EBkinaa npu pemieHuu
3a/1a4; 3HAKOMCTBO C PA3IMYHBIMHU MMO3UIIMOHHBIMU CHCTEMaMH CUWCJICHHUS;, YMEHUE
BBITIOJIHATH BBIYMCIIEHUE 3HAUCHUHN U MpeoOpa3oBaHMsl BHIPAKEHUIN CO CTENEHSIMU U
norapudmamu, MnpeoOpa3oBaHusl APOOHO-PAIIMOHATBHBIX BBIPAKCHHN;, YMEHHE
OTIEpUPOBATh MOHATUSAMHU: TOCIEAO0BATEIBHOCTh, apUMETHUECKas IMPOrpeccus,
reoMeTpuyeckass — mporpeccusi, OeCKOHEYHO  yObIBarollass  TreoMeTpuyecKast
IIporpeccusi; yMEHHE 3a7aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCIE C ITOMOIIBIO
PEKYpPPEHTHBIX (OPMYII; YMEHHE ONEepHpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJAYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa,
¢dopma 3amMcl KOMIUIEKCHBIX YHCEN (reoMeTpudeckas, TPUTOHOMETpUYecKas Hu
anreOpanyeckas);  yMeTb  IPOM3BOAUTH  apupMeTHyeckue  JeHcTBUA ¢

KOMIUICKCHBIMH 4YHUCJIaMU; MNPHUBOJUTHL IMPUMCEPLI HCIIOJIB30BAHUA KOMIIJICKCHBIX




4lCell; ONEPUPOBATh MOHATHAMM: MaTpuua 2xX2 u 3x3, omnpenenuTesb MaTpPHUILIbI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHnue  omepupoBaTh  MOHATHSMHU:  pallMOHAJbHBIE,  UPpPALUOHAJIBHBIC,
MoKasarebHbIe, CTCIICHHBIC, JJorapu(QMUIECKUE, TPUTOHOMETPUIECKIE YPaBHCHUS U
HEpPAaBEHCTBA, HMX CHUCTEMbl; YMEHHE OINEPUPOBATH TOHSATUSAMU: TOXKIECTBO,
TOXIECTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HEPaBEHCTB, PaBHOCUJIILHOCTh ypaBHEHUM, HEPABEHCTB M CUCTEM; YMEHHE pelIaTh
ypaBHEHUS, HEPABEHCTBA W CUCTEMBbI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIATH
ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHSTh YypaBHEHHS,
HEPAaBEHCTBA, WX CHUCTEMBl IJIsi PEIICHHWS MaTeMaTHYECKUX 3a7ad W 3a1ad U3

pa3IMYHbIX 00JaCTe HAYKU U peasIbHOM JKU3HU

YMmenue onepupoBaTh MOHATUSIMU: (QYHKIMS, YETHOCTh (YHKLUMHU, TEPUOJAUYHOCTD
(GYHKIMM, OTrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
dbyHKIIMM, HauWOoJbIIee W HaWMEHbIIee 3HA4YeHHS (QYHKIMH Ha TPOMEKYTKE,
HempepbiBHas (QYHKIMS, acUMNTOTHI TIpaduka QyHKIMM, TepBas W BTOpas
Mpou3BoJHAs (DYHKIUHU, T€OMETpUYECKUI U (U3MUECKUH CMBICI TPOU3BOJIHOM,
nepBooOpa3Hasi, OnpeeEHHbI UHTErpail; yMEHNE HAaXOJUTh aCUMIITOTHI Ipaduka
(YHKLUMHU; YMEHUE BBIYUCIATH MPOU3BOAHBIE CYyMMBI, IIPOM3BEAEHUS, YaCTHOTO U
KOMIO3UITMU (PYHKIMH, HaXOJUTh ypaBHEHHE KacaTelbHOW K rpaduKy (QyHKIUU;
YMEHHUE HAXOJUTh MPOU3BOJHBIE AIEMEHTAPHBIX (YHKLUH; YMEHHUE MCIIOJIb30BaTh
MIPOU3BOHYIO JJIs UCCIEN0BaHUs (QYHKLUH, HAXOAUTh HAaHOOJIbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKLIMHA; CTPOUTH Ipad)MKd MHOTOWIEHOB C HMCIOJb30BAHUEM amrmapara
MaTeMAaTU4YEeCKOr0  aHajau3a; [PUMEHATh HPOM3BOJHYIO I  HAXOXKICHMS
HAWIy4IlIero pelieHusl B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX U
¢bu3nyeckux 3agavax; HaXOAUTh IUIOMIAIN U 00BEMBI (PUT'y C IOMOIIBIO UHTErpana;
IPUBOAUTH  MPUMEPbHl  MAaTeMaTHYECKOro  MOJEIMPOBAHUSA €  MOMOILBIO

g depeHInanbHbIX YpaBHEHHH

YMmeHue omnepupoBaTh MOHATUSMHU: Trpaduk QyHKuuu, oOpatHas (QyHKIuS,
KoMno3unuss  (yHKIMW, JMHEHHas  QYHKIUS,  KBaJpaTu4yHas  (QYyHKIIHS,
panmoHanbHas (QYHKIHUS, CTENEHHAas (QYHKIHS, TPUTOHOMETPHUYECKUE (GYHKIUH,
oOpaTHbIE TpUTOHOMETpUYECKUE (YHKIMH, TOKa3aTenbHas W Jorapudmuyeckas
GyHKIMHM; yMEHUE CTPOUTh TpapuKd U3YYEeHHBIX (GYHKIUH, BBIIOJHATH
npeoOpazoBanusi Trpa@ukoB (QYHKUIUNA, HUCHONB30BaTh TpapuKu A HU3yYEHUs
MPOLIECCOB U 3aBUCHUMOCTEH, IPHU PEUICHUH 3a7a4 U3 JPYTUX y4eOHBIX IPEIMETOB U
3ala4y W3 peaJbHOM JKWU3HU; BBIpaXaTh (OPMyIaMH 3aBHCHUMOCTH MEXIY
BETMYMHAMM, HCIIOJIb30BaTh CBOWCTBA W Tpadukd QYHKIUN A7 pemieHus
ypaBHEHUH, HEPABEHCTB W 3a7ad C MapaMmeTpamu; H300pakaTb Ha KOOPAWHATHOU

IIJIOCKOCTH MHOXXECCTBA peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U UX CUCTCM




YMeHue pemaTth TEKCTOBBIE 33a4d Pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI, 1011
U 4acTu, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBAapOB M YCIyI, HAJIOTH, 3aJaud U3
o0nacTd  ympaBieHUs JIMYHBIMA M CEMEHHBIMH (MHAHCAMH); COCTaBJIAThH
BBIPDAXKCHUS, YPAaBHECHMs, HEPABCHCTBA U HUX CHCTEMBI II0 YCIOBUIO 3aJayH,
HCCIIEI0BATh MOJIy4EHHOE PEIleHHE U OILCHUBATh IPaBAOINOA00HOCTh PE3yIbTATOB;
YMEHUE MOJENMPOBATh PEAJIBHBIC CHUTyallud HA SI3bIKE MAaTEMaTUKH; COCTABILITH
BBIPDQXKCHUS, YPAaBHEHMs, HEPABEHCTBA M HMX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBAaTh IIOCTPOCHHBIC MOJICNM C HCIOJb30BAaHUEM ammapara ajireopsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh TOHATHUSAMH: CpelHee apu(MeTHYecKoe, MeIuaHa,
HauOoJiblliee W HaWMEHbBIIEe 3HAYCHMs, pa3Max, JUCHEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHUCJIOBOrO Habopa; yMEHHE W3BJIEKaTh, HWHTEPIPETHUPOBATH
uHpOpMaluio, TpPEACTaBICHHYIO B TaOlWIlax, Ha [auUarpaMmax, Trpadukax,
OTPXKAIOIIYID CBOWCTBA pEaJbHBIX TMPOIECCOB W SIBICHHI; TMPEICTaBIATH
MHPOpMAIIUIO C TIOMONIBIO TAOMUIl W JUarpaMM; HCCIEIOBaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHCJIE C MPUMEHEHHWEM TrpaduyecKuX METOJIOB M AJIEKTPOHHBIX
CPEICTB; TpaHUuecKd UCCIEIOBaTh COBMECTHbIE HAONIONEHUS C IOMOUIBIO

JlMarpaMM pacCeUMBaHUs U JUHEWMHOMN perpeccuu

YMeHne omnepupoBaTh TMOHATHUSIMH: CIyYalHBIM OMBIT W CIIy9alHOE COOBITHE,
BEpPOSITHOCTh ~ CIIy4allHOTO  COOBITHS; YMEHHE BBIUHCISATH BEPOSITHOCTH €
WCIOJIb30BaHUEM TpaUyYECKuX METOJOB; MNPUMEHATh (OPMYIBl CIOXKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, (hopmMysny MOJHOU BeposATHOCTH, dopmyrny beprymm,
KOMOUHaATOpHbIE (aKThl U (HOPMYJIBI; OLIEHUBATH BEPOSATHOCTU PEasIbHBIX COOBITUM;
YMEHHE OIEepUpOBaTh MOHATHSIMM: ClIydaliHas BeJIMYMHA, pacIpeesieHue
BEPOSITHOCTEH, MaTeMaTUYECKOe OKUJaHKe, AUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE
CllydailHOM BeNWYMHBI, (YHKIMH paclpeieseHUuss U IUIOTHOCTH PaBHOMEPHOIO,
MOKa3aTeJIbHOTO0 M HOPMAJbHOTO pacHpe/ieIieHud; yMEHUE HCIIOJIb30BaTh CBOMCTBA
W3YYEHHBIX paclpejieieHui i pelieHus 3a/1a4; 3HAKOMCTBO C MOHSATHSAMU: 3aKOH
OOJBIIMX YHCEN, METOAbl BHIOOPOYHBIX HCCIENOBAHUN; yMEHHE MPHUBOJAUTH
MpUMEPHI TPOSIBICHUS 3aKOHA OOJBIINX YKCENT B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE OIepUpOBaTh MNOHATHUSIMU: COYETaHUE, MEPECTaHOBKA, YHCIIO
COUETaHWl, YHMCIO TMepecTaHOBOK; OwHOM HpIOTOHA; yMeHHE MPUMEHSTh
KOMOMHATOpHbIE (aKThl M pACCY)KIEHHUs s pelleHHus] 3a]ad; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUH; COCTaBISATh BEPOSITHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MOJYUEHHBIH pe3ysIbTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, MpsAMas, IUIOCKOCTb, IPOCTPAaHCTBO,
OTpE30K, Jy4, BEJIMYMHA YIJa, IJIOCKUH YToJ, ABYIPaHHBIH Yroi, TpEXrpaHHBIN

YroJj, CKpCuinuBaromuecs npaMbIC, MapajlyICIbHOCTb U NCPIICHAUKYIIAPHOCTb MPSAMBIX




U IUIOCKOCTEH, yroyl MeXIy IPSIMBIMH, YrOJ MEXKAY NPSIMOM U IUIOCKOCTBIO, YrOJ
MEXKy IUIOCKOCTSMH, PACCTOSHHE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXIY IJIOCKOCTSMHU; YMEHHE MCIOJIB30BaTh IIPU PELICHUU
3a1ad M3y4eHHbIe (DAaKThl U TEOpPEMbl IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB OKPYKAIOLIETO MHUPA; CTPOUTh MAaTEMaTHYECKHE MOJEIH C IOMOIIBIO
F€OMETPUYECKUX IOHATHM W BEJIWYMH, PEIIaTh CBA3aHHBIE C HUMHU IPAKTUYECKUE

3aga4u
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YMeHne omnepupoBaTh IMOHATHAMHU: IUIOMAAs  (GUTYpH, 00BEM  (QUTYpHI,
MHOTOTPaHHUK, TPABWIBHBIH MHOTOI'PAaHHHUK, CEYCHHE MHOTOTPaHHHKA, KYO,
napaiesienure i, Mpu3Ma, mipaMuaa, Gurypa u NOBEpXHOCTh BpAIEHUS, [IHITHHID,
KOHYC, Imap, cdepa, miomanas chepsl, MIOMAAb MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI,
KOHYCa, OWIMHIpPA, 00bEM Kyba, MPSMOYTOJBHOTO TapauleselnIeaa, TUpaMuIb,
MpHU3MBI, OWIMHIpPA, KOHYCa, IIapa, pa3BEPTKAa TMOBEPXHOCTH, CEUYEHHUS KOHYyca H
MWIMHIPA, TapajuIeIbHBIE OCH WM OCHOBAaHMIO, CEUeHHE Iapa, IUIOCKOCTb,
Kacaromasicsi c(epbl, IITHHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHNE MHOTOTpaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (DUTYPHI M TIOBEPXHOCTH BpAIICHHUS, X CEUYCHUS, B
TOM 4YHCIIE C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB, YMEHHE IPHMEHSTh CBOWCTBA
TeOMETPUYECKUX  (QUTYp, CaMOCTOSITENILHO  (OPMYJIMPOBATH  OMPEICIICHHS
u3ydaemblXx  (QUTYp, BBIIBUTaTh THUIOTE3Bl O CBOMCTBAaX W  INpPHU3HAKaX
TeOMETPUIECKUX (UTYp, 0OOCHOBBIBATh WJIM ONPOBEPraTh UX; YMEHHE TPOBOIUTH
kinaccuukanuo (GUryp TO pazIUYHBIM TPU3HAKAM, BBIOJHITH HEOOXOIAMMBIC

JOIIOJTHUTCIIbHBIC ITIOCTPOCHHUA
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YMeHHne omnepupoBaTh TMOHSATHSIMH: JBUKCHHE B IPOCTPAHCTBE, IapauICIbHBIHN
MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPEOOpa3OBaHHE
mo00us, mo00HbIe (PUTYpHI; YMEHHE paclio3HaBaTh PaBHBIC W MOJIOOHBIC (DUTYPHI,
B TOM YHCJIC B TPHUPOJIC, UCKYCCTBE, apXUTEKTYpPE; UCIOIb30BaTh T€OMETPUUYCCKHE
OTHOIIEHHSI TIPU PEIICHUM 3a]a4; HAaXOJUTh T'€OMETPUYCCKHE BEIMYMHBI (JIJIMHA,
yroJi, TIomaab, 00bEM) TIPU PEIICHUU 33/1a4 M3 JPYTUX y4eOHBIX MPEIMETOB U W3
peabHON JKW3HU; YMEHUE BBIYUCIATH M€OMETPUYECKUE BEIUYMHBI (JUTMHA, Yrod,
IOIMIa b, 00BEM, IUIOMAJb TIOBEPXHOCTH), HCIOJIB3YS H3YYeHHBbIC (OPMYIBI |
METOJIbl, B TOM 4HCIE: IUIOMIaah MOBEPXHOCTH MHPAMHJIBI, TMPHU3MBI, KOHYCa,
UWIMHpa, Tomanb chepbl; 00bEM Kyba, MNPSIMOYTOIBHOTO MapasieNenunea,
MUPaMUJpbl, TPHU3MBL, [UIMHIPA, KOHYyca, IIapa; yMEHHE HaxXOAWTh OTHOIICHHE

00bEMOB IOJJOOHBIX (QUTYp
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YMmenue ONCpUPOBATH MOHATHUAMU: NPAMOYTOJIbHAsA CUCTEMA KOOPAHUHAT, BEKTOP,
KOOPAWHATBI TOYKHU, KOOPAUHATEI BEKTOPA, CyMMa BEKTOPOB, IPOU3BCICHUC BCKTOPA
Ha 4YHCJIO, Pa3JIOKCHUEC BCKTOpPA IO 6a3Hcy, CKaJIIpHOC MPOU3BECACHUEC, BCKTOPHOC

MNPOU3BCACHULC, YIroJl MCXKIAY BCKTOpPAMH; YMCHHC HUCIIOJIB30BaATbh BCKTOpHHﬁ u




KOOpI[HHaTHBIﬁ MCTOA MJIA PCHICHUSA TCOMCTPUYCCKUX 3adad W 3aJad APYrux

y4eOHBIX MPEIMETOB
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YMeHnue BbIOMpaTh NOAXOIAIIMKA METOJ JUIss pEIIeHUs 3aJayd; OHHMaHHE
3HaYMMOCTH MAaT€MaTHKH B M3YYEHHUH MPHUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUM; YMEHHE DPAaCIlO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE,
yYMEHUE NPUBOJIUTH MIPUMEPBI MATEMATUYECKUX OTKPBITUA POCCUHCKOW M MUPOBOM

MaTeMaTUYECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbenble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
15 Pammonanbupie ymcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, MPOIEHTHI, OCCKOHEUHBIC
' MEPUOANYECKHIE APOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU cTemneHu. JlelcTBus ¢ apupMETHUECKUMU KOPHSIMHU
' HAaTypaJdbHOU CTENEHU
1.4 Crenens c 1enbIM niokasareneM. CTeneHb ¢ pallMOHAIbHBIM Moka3aTeneM. CBOMCTBa CTEICHU
15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm ugucna. [lecaTHIHbIE U HATYypaJIbHBIC JTOTapH(PMBI
JleiictButenpHble uucna. ApudMeTHdecKre omnepaluud ¢ JeHCTBUTEIbHBIMU YHCIaMH.
1.7 [IpuOmmkEHHbIE BBIYUCIIEHUS, MpaBUia OKPYIVIEHUS, NpPUKUAKA W OIEHKa pe3yiabTaTa
BBIUMCIIEHUI
1.8 [IpeobpazoBaHue BeIpaKEHUI
1.9 KommuiekcHele uncna
2 VYpaBHEHHs 1 HEpAaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIE YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHESHUS
2.4 [Toka3zarenbHbIC U JJIOTapU(MHUIESCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U orapupMUIecKie HEPABEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuna cucTeMbl JMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIbl
3 OyHKIMH U TpaduKH
31 @ynkius, cnocoObl 3amanus QyHkumu. I'paduk ¢yskinun. B3anmuo oOpatHble (QyHKIMH.

Yéruple n Heu€THbIe (pyHKIMU. [leproauueckue QyHKIMH




OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWi ¢yHkumu. Hymum ¢ynkuuu. I[Tpomexyrku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MHUHUMYMBI
¢dbyakun. Haubomnbiiee 1 HauMeHbIee 3HaYeHUE (DYHKITUU Ha MPOMEKYTKE

33 CrenenHas (PyHKIMS C HATYpaJbHBIM U IENBIM TIoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoicTBa
' U TpaduK KOpHs N-0if cTeneHn

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINUN, X CBOWCTBA U TPaPHUKH

36 Touku paspeiBa. AcumMnToThl rpadukoB Qyakmuii. CBoiicTBa (QyHKIMIA, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKs MOCIEN0BAaTEILHOCTEN

3.8 ApudpmeTrnueckas ¥ reoMeTpudeckas nporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa

4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE FM€eMEHTAPHBIX PYHKIIMH

42 [IpumeHeHre TPOM3BOAHON K HCCIENOBaHHIO (DYHKIMII HAa MOHOTOHHOCTh M AKCTPEMYMBI.
' Haxosxnerne HarnOOJbIIEro M HANMEHBIIETO 3HAYCHUS (DYHKIIUK Ha OTPE3Ke

4.3 [IepBooGpa3nas. Unrterpan
5 MHoecTBa U JIOTHKa

5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA

6.1 OnwucarenpHasi CTAaTUCTHUKA

6.2 BepostHocTh

6.3 Kombunatopuka
7 I'eomeTpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaIlCHUS

7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

MaremaTuka: anredpa 1 Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomertpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mnorexa I1HOK
®OI'NC «Mos mKoaay»
Poccuiickas sanexTponHas mkosa (POII)
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