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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma cocraBiieHa B COOTBETCTBUU C:

- ®eaepanbHbiM 3akOHOM OT 29.12.2012r No273-03 «O6 obpa3oBaHuM B
P®» (c usmenenusimn);

- TpeboBanusMu DenepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIO
CTaHJapTa cpeaHero oOmero o0pa3oBaHUs, YTBEPKIACHHOTO  MPUKA30M
MunoOpazoBanusi Poccuiickoit  ®enepanuu ot 17.05.2012r Ne 413 (c
U3MEHEHUSIMU);

- @enepanbHOlt  00pazoBaTeNbHOM MIpOrpaMMOM  CpeaHEro  OOIIero
oOpa3oBanus (mpuka3z MunuctepcTBa npocserieHuss PO ot 18.05.20231 Ne371 ¢
U3MEHEHUSIMU );

- denepanbHONl TporpaMMoOi  BOCIHMTaHUSA, OJOOPEHHON pelIeHUuEM
benepanbHOTO y4eOHO - METOAMYECKOT0 OOBEIMHEHHS IO 00IeMy 00pa30BaHUIO
(mpotokon ot 02.06.2020 r. Ne220);

- yueOHukoM ['eometpust 7-9 kmacchl: 6a30BbIi ypOBEHb: YUeOHUK/ATaHACAH
JI.C. — 14-e wuzn.,crop. -MockBa: Ilpocsemenne,2023. (IIpuka3 MunucrepcTBa
npocsemenus Poccuiickoit deneparum ot 05.11.2024 No 769 «O06 yTBepkaeHUH
dbenepanbHOrO0 TEpeyHs Y4YCOHUKOB, JIOMYIICHHBIX K UCIOJIL30BaHUIO TIPU
peai3alii  UMEIOIIMX TOCYJAapCTBEHHYIO aKKPEIUTAIlMI0 00pa3oBaTeIbHBIX
nporpaMM HadaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oOIero
o0Opa3oBaHus OpraHHu3alUsIMU, OCYIIECTBISIOIINMU o0pa3oBaTeIbHYIO
JNEATeNIbHOCTh M YCTAHOBIIGHMM  TPEACIIbHOTO  CpOKa  HCHOJb30BaHUS
UCKITIOYEHHBIX Y4€OHMKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HHMMH Y4E€OHBIX
OCOOUIY);

- TpeOOBaHUSAMHU, MPEAYCMOTPEHHBIMU CAHUTAPHBIMU MPABUIIAMUA U HOPMaMU
CanlluH 1.2.3685-21 "I'urnennyeckue HOpMATUBBI U TPEOOBAHUS K 0OECTIEYEHUIO
Oe3onacHOCTU ¥ (W) O0E3BPEIHOCTH JJIs YesioBeka (haKTOpOB cpelbl oOuTaHus",
YTBEPKIACHHBIMU TIOCTAHOBJICHUEM [ JIaBHOTO TOCYAapCTBEHHOI'O CAaHUTAPHOIO
Bpaua Poccuiickoit ®@enepanuu ot 28 siBaps 2021 r. N 2 (c u3MEHEHUsAMU) U
canutapubiMu mpaBunamu CIT 2.4.3648-20 "CaHuTapHO->1IMIEMHOJIOTUYECKUE
TpeOOBaHUs K OpraHU3aIUsM BOCIUTAHUS U OOYYEHHUS, OTIbIXa U O3J0POBJICHUS
JeTed W MOJIOAEXKHU',  YTBEpKICHHBIMH  IIOCTaHOBJIEHHWEM  [J1aBHOTO
rOCy/IapCTBEHHOI'0 caHuTapHoro Bpada Poccuiickoit denepanniu oT 28 ceHTAOPS
2020 r. N 28;

IIpukazom MunuctepcTBa mnpocsemnieHusi Poccuiickon ®enepanuud  OT
23.07.2025 1. Ne 551 «O06 yrBepkaeHUU (PeneparbHOr0 MEPEeUHs AJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIOIB30BAHUIO TIPU PeaU3aIiU
UMEIOIIUX TOCYIApCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMM
Ha4yajbHOTO 00I11eT0, OCHOBHOTI'O OOIIIET0, CPETHETO O0IIEro 00pa3oBaHus».



[Iporpamma COOTBETCTBYET OCHOBHOM  0OO0Opa3oBaTENbHONW  IIpOrpaMme
cpenHero ooOmero oopazoBanus, JokaabHbIM akTaM MBOY «TpynoBckas mikosia
Cumdepononbckoro paiiona Pecriyomuku Kpbim.



HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpUM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi O0YyCIIOBJI€HA MPAKTUYECKONM 3HAYMMOCTBIO METANpPEIMETHBIX MU
OPEIMETHBIX PE3yJbTaTOB OOYYEHMs] T€OMETPUU B HAMpaBiICHUH JMYHOCTHOTO
pa3Butus oOyvaromuxcsi, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMaTHUYECKOU
IPaMOTHOCTH, U3YYEHHS IPYrUX y4eOHBbIX NUCUMIUIMH. Pa3BuTue y oOydaronmxcs
IPABWIBHBIX MPEICTABICHUN O CYHIHOCTH M MPOUCXOXKICHHH TI'€OMETPUYECKUX
a0CTpakiMii, COOTHOIIEHUH PEATbHOTO M HWICAIBHOIO, XapaKTepe OTpaXKEHUs
MAaTeMaTUYeCKOW HAyKOW SBJIEHHW M TIPOLECCOB pEAaJbHOr0 MHUpa, MeECTe
reOMETPUN B CUCTEME HAyK M POJIM MAaTEMATUYECKOTr0 MOJIEIMPOBAHNS B HAYUHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydaluxcsi, a TaKKe KaueCTB MBIIIICHUS, HEOOXOIMMBIX U1 aJanTalld B
COBPEMEHHOM OOLIECTBE.

['eomerpus sABiAeTCA OIHUM U3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedyrBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOM HAIlPaBJICHHOCTHU, TaK U TyMaHUTAPHOM.

Jlornyeckoe MpllieHUE, (GOPMUPYEMOE NPH H3YYEHHH OO0y4arolIIMMUCS
HNOHSATUIHBIX OCHOB F€OMETPUH U ITOCTPOEHUH LEMOYKH JIOTHYECKUX YTBEPKICHHUM
B XOJ€ pEUIeHUs T€OMETPUYECKUX 3a/lad, YMEHUE BBLABUTAaTh U ONPOBEPrarh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS IPU PELICHHH 337ad €CTECTBEHHO-
HAY4YHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (QU3HKHU.

YMeHHne OpueHTUPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00JIAcTAX NEATENbHOCTH uesioBeka. OpueHTalus uyejloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMaIbHOro ObITHs, (dopMma
OTPAXXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO MO3HAHUS W aKTHBHOTO
npeoOpa3oBaHUsl  JAEUCTBUTENBHOCTH.  ONepUpOBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUAbl YYEOHOH U TpPYAOBON JEATEIbHOCTH,
ABIISIETCSL OJHUM U3 TPOPECCHOHANTBHO BAXKHBIX KA4yeCTB, MOITOMY aKTyaslbHa
3aja4a (QOpMHUpPOBaHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
pPa3HOBUIHOCTH OOpAa3HOTO MBIIIJIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
NOJATOTOBKE K IPAKTUYECKOMN EATEILHOCTH 110 MHOTUM HaITPaBJICHUSIM.

Llens ocBoeHus mporpammbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — 001meoOpa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecleueHue  BO3MOXHOCTH  MPUOOPETEHHS |
UCIIOJIb30BAHUSL  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JACUCTBHI,
CHelM(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOAOHKEHHST 00pa30oBaHUs
[0 CIIEHHUATILHOCTSIM, HE CBSI3aHHBIM C MTPUKJIAJAHBIM UCIIOIb30BAHUEM F€OMETPHUH.



[Iporpamma 1o reomeTpur Ha ©0a30BOM YpOBHE INIpeHa3HAueHa JIsl
00y4JaroIIMXCs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOro 001iero oopazoBanusi. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHMsI, CBS3aHHBIE
COo crnenupuKol TeOMETpHH U HEOOXOAWMBIE s JKHU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHUTh F€OMETpHUI0 Ooiiee
ri1yOOKO, €clii B JajibHEHIIeM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUUYECKUX
3HaHUAX B MPO(EeCCUOHANTBHON eATeIHbHOCTH.

JlocTmkeHre 1end OCBOEHHUS NpOrpaMMbl 00ECNEUHBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. lIpuopuTeTHBIMH 3aadyaMd  OCBOCHHS  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCA:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opMuUpOBaHUE TPEJCTABICHUS O MHOTOI'PDAaHHUKAX MU TeJax BpallCHUsS
KaK 0 BOXHEUIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJISIONIUX OMHUCHIBAThH
U U3y4yaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA,

e (dopMupoBaHHE yMEHHUs paclo3HaBaTh HAa YepTEeKax, MOJACIAX U B
pealIbHOM MUPE MHOTOTPAaHHUKH U TeJla BPallleHHUS;

e OBIAJCHUE METOJAMH PEIICHUS 3a]a4 Ha MOCTPOCHUS Ha M300paKeHMSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHUS OMNEPUPOBATH OCHOBHBIMHU TMOHITUAMH O
MHOTOrpaHHUKaX U TelaX BPaIICHHs U UX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHHE  aJIrOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3aJad;
dbopMupoBaHWe yMEHHS TMPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHBIC
pacCcyXJIeHusT B XOJI¢ PEIICHMs] CTEPEOMETPUYECKUX 3ajady U 3a1ad c
MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE UHTEIUICKTYaJIbHBIX ~ U TBOPYECKHUX  CHOCOOHOCTEM
oOy4aroumxcs, IO3HABaTEeJbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;

e (opmupoBanme (G YHKIIMOHATBEHOM IPaMOTHOCTH, pEJIEBaHTHOM
reOMETPUU: YMEHHE paclio3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalTbHBIX KU3HEHHBIX
CUTyallUsIX W TPH H3YyYCHUU NIPYTUX YUIEOHBIX MPEIMETOB, ITPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, (OpPMYyIUpOBaTh HX HA S3bIKE
TeOMETPUH U CO37]aBaTh TEOMETPUUYECKHE MOJICTH, TPUMEHATh OCBOCHHBIN
r€OMETPUYECKUI armapaTr i peHieHus MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a71a4, MHTEPIIPETUPOBATH U OIICHUBATH MOJYYEHHBIC PE3YIbTATHI.

OTIMYUTENTFHOM OCOOCHHOCTHIO TPOTPAMMBI SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETPUM B Hauaje ero u3ydyeHus 3aJay, pelaeMblX Ha YpPOBHE



UHTYUTHUBHOT'O TIO3HAHUS, U ONpeAeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET NPOTEKAHHE WHTYUTUBHBIX IMPOLIECCOB, MOTUBUPYET K
JAIbHEUIIEMY U3YUYECHUIO IIPEIMETA.

[Ipennouyrenue oTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs], TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4daluxcsi B Kypce CTEpEeOMETpUM MPOBOAUTCA 3a CUET pelieHus 3a7ad Ha
CO3/laHME  TPOCTPAHCTBEHHBIX O0pa3oB M  33Jay Ha  ONEpPUpPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpa3za MNpPOBOJUTCS C OMOPOWM Ha
HarfIsgHOCTh, @ ONEpUpPOBAHME OOpa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJIATHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 HCXOIHOT'O COIEPKAHUS.

OcHOBHBIE conepkaTeabHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHuororpanHuKn», «lIpsiMbIE U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOpWHATHI B MPOCTpaHCTBE». DOpMUPOBaHUE JTOTUUECKUX YMEHHUI
pacnpenensieTcss He TOJbKO IO COAEPKAaTEIbHBIM JIMHHUSIM, HO M IO TOoAam
o0y4eHus Ha YPOBHE CpeAHEro 00I1Iero oopa3oBaHusl.

Conepxanue o0Opa3oBaHMsI, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
OCBOCHHUsI paboueld MpOrpaMMmbl, pacmpeAcia€HHBIM 10 TrojaM OOydeHWUS,
CTPYKTYpUPOBAaHO TakUM O00pa3oM, 4TOObI OBJAJACHHE TI'E€OMETPUUYECKUMHU
NOHATUSIMU U HaBBIKAMH OCYILECTBISLIIOCh MOCIEA0BATENBHO U MOCTYNATENbHO, C
COOJIIO/IEHNEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOUAJIHCH B
OOIIYI0O CHUCTEMY T'€OMETPHUYECKHX MPEACTABICHUN OO0Yy4aroONIMXCs, pacIIupsis |
yriyoisst €€, o0pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoauTcsa 2 4yaca B Heaemo B 10 kiacce u 1 yac B
Heento B 11 kitacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApPAJUICIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MAPAJUICIbHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
IJIOCKOCTH: T€Tpadap, KyO, mapauieenure; TOCTPOCHUE CCUCHU.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TEopeMa O NpsSMOu
MEPIICHAUKYJISIPHOM TIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroj MEXAY HPSAMON U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT MOpsIMOM [0  IUIOCKOCTH,  TPOEKIuss  GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYJIIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHUE NMUPaMUJIbl; OOKOBAsI U MOJTHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHas MNHpaMuaa. OJIEMEHTbl Npu3Mbl M nOHUpaMubl. [IpaBUibHBIC
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMKAa; MpaBUJIbHAS TPEYrojbHas NHUpPaMUAA W MPABUIIbHBIN
TeTpadap; Kyo0. IlpencraBienne o TPaBUIBHBIX MHOTOI'PAHHUKAX: OKTadIp,
noaekadaAp v ukocaxap. CedueHus Npu3Mbl U TUPAMUBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNHUpPaMHUIAX, HNapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTHM M TMOJIHOM TOBEPXHOCTH TMIPSIMONM IPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mnpoctpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
IIOBEPXHOCTH, OCh LWJIAHAPUYECKOW TMOBEPXHOCTH. Llummuap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, oOOpasyloliasi M OCh; IUIOMIA/lb OOKOBOW W TOJHOM
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue U BbICOTa; OCHOBAHMSI U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
106 cepsl.

N3o00pakeHue Ten BpalieHus Ha TIOCKOCTH. Pa3BEpTKa UIMHIpa U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
IPSIMOYTOJILHOTO TMapajuiefienunesa U cieactsus u3 He€. OO0bEM HMIMHIpA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (MapajijieIbHO€ OCHOBAaHUIO W MPOXOASIIEe 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCio. Pasioxenue BekTopa mo TpéM HEKOMIUIAHAPHBIM
BekTopam. IlpaBuiio mnapauenenunena. Pemenue 3amay, CBS3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHAaT B TmpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amadn B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienue yriioB Mex1y HNpSAMbIMH M IUIOCKOCTAMH. KOOpAMHAaTHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLUMAJBbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM LIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azad, peneHun, paccCyXJIeHHH;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpEecax 370pOBOro U OE€30MaCHOr0 00pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); busruecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MareéMaTU4ecKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYpbl, MOHUMAHHUEM BIUSHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0acTu OKpy’Karolllell cpenpl, IJJAaHUPOBAHUS TOCTYNIKOB W OLEHKH UX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTUYECKOM HAyKH Kak cQepbl YeJIOBEYECKOW MAESATENbHOCTH, STalloOB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanomuvie  nosnaeamenwvuvlie  Oelicmesus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue J1eMcTBUSA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeunsi B (akTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHUSX;



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEP)KIEHUH (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAMBATh apryMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TMO3HIINIO, MHECHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e CaMOCTOATENHLHO (POopMyIUpPOBaTH 000OIIEHUSI U BBIBOJIBI IO pe3yJbTaraM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmei:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIIMIO U3  UCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U (POPM IPE/ICTaBICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAIOUWUXCHL.

Oomenue:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN PE3YNbTAT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB JUAJIOra, OOHapyKMBaTh pas3jIMyUe W CXOJICTBO MO3UIIMH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyann4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFO/IEH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOIIMNA MPONYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PELICHUS 33]]a4, BBIOMpPATh CIIOCO0 perieHHs
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMHU IIO3HABaTeJIbHOW pedIeKCud KakK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIUTEIbHBIX IPOILIECCOB, UX PE3YJIbTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KrnaccuguuupoBaTh B3aMMHOE pacCMONOKEHUE NPSMbIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUJIbHBIA MHOTOIPAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KiaccuuKay  (BBIMYKJIBIE W HEBBITYKJIBIE MHOTOTPAHHUKHU;, TPaBUJIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BETUUYMH 1O 00pasliaM WIiIH
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HAa BBIUUCIECHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUCCKUX BETUYMH 1O 00pa3liaM WIiIH
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MaTeMAaTHYECKUX 3a7a4 Ha  BBIUKHCIECHHWE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAIM [TOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpU3Ma,
oupaMpja) ¢ TpUMEHEHUuEM (OpMyIs; BBIUMUCIATH COOTHOIIEHUS MEXIY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax, MpeACTaBICHHYIO Ha yepTexax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHsaTs mpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA M IJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeHATh MOJYyYEHHBIE 3HAHUSA Ha IPAKTUKE: aHAJIM3UPOBATH PEAbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX MOHIATUI U TEOpPEM, amrmapara anreopbl; peimarhb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
IWJIMHIPAYECKON IIOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3ytonue KOHUIECKON TOBEPXHOCTH, KOHYC; cpeprudecKkas moBepXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYYCHUS TEJ BpaAIICHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh NOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
OMUCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WM TEJIO
BpAIICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINIONTHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMM: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE IIPOMU3BEICHUE, pACKIAAbIBAaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (akThl A PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOABI IIPY PELICHUH CTaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CHCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HHU, paciO3HaBaTh IIPOSBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PELICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyalluld Ha S3bIKE TE€OMETPUHM, HCCIECA0BATh IMOCTPOEHHBIE MOJAEIH C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos BocnurareJbHbIl | JJIEKTPOHHBIE

Ne HaunmeHnoBaHue pa3aesioB u KOMIIOHEHT (undposbie)
Kourpoabnsie | IlpakTuueckue

n/n TeM NPOrPaMMbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI

pecypchbl
1 BBenenue B cTepeoMeTpHIO 10 Arn duHancosoit bubmmorexa LIOK
" P P rPaMOTHOCTM https://m.edsoo.ru/1c209e37
[Ipsimble 1 MIIOCKOCTH B Ypok npasoBo#

5 MPOCTPAHCTRBE. 12 1 rPaMOTHOCTM bubmuorexa [IOK
[TapannenbHOCTh NPAMBIX U «MpaBa yenoseka» | Nttps://m.edsoo.ru/1c209e37
IJIOCKOCTEN

3 [leprieH UK YISAPHOCTD 12 YpOKKU myrKecTBa bu6mmoreka [JOK
HPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37

[JeHb
4 Vbl Mexay NpsIMbIMH U 10 1 bubmmorexa [IOK
MJIOCKOCTAMH nporpammmcra e https://m.edsoo.ru/1c209e37
Poccumn
Me apo "
5 MHororpaHHUKH 11 1 ayHapoaHbin | bubmmorexa LIOK
AEeHb My3bIKK https://m.edsoo.ru/1c209e37
) BcemupHbIl AeHb bu6mmoreka [JOK
6 06 9 1
PEMPL MHOTOTPAHIIIOR noasuu https://m.edsoo.ru/1c209e37
MeKayHapoaH bl
7 [ToBTOpEeHue: ceueHus, 4 1 bubmuorexa [IOK
H
PacCTOSIHUS U YTJIbI AH® https://m.edso00.ru/1c209e37
3anoBeHMKOB
OBUIEE KOJIMYECTBO YACOB 68 5 0
[10 [TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIACC

KoanuecTrBo yacos BocnurareabHblil | DJIeKTPOHHBbIE
Ne HaumeHoBanue pa3aenoB KOMIIOHEHT (uugposbie)
Konrpoabnsie | IlpakTuyeckue
n/n H TeM MPOrpaMmbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Temna BpameHus 12 Axv drHaHcosoM bu6moreka [JOK
pati rPamoTHOCTM https://m.edsoo.ru/1c209e37
YpoK npaBoBoi
2 OO0BEMBI TET 5 rPaMOTHOCTH bubmorexa TIOK
P https://m.edsoo.ru/1c209e37
«[paBa 4yenoseka»
3 BekTopbl 1 KOOpAUHATHI B 10 YPOKM MyrKecTBa bubmoteka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/1c209e37
JeHb
4 [ToBTOpeHue, 0600MIICHNKE, 7 OrOAMMUCTS B bu6mmoreka [JOK
nporpam
cUCcTeMaTH3aIvs 3HaHWI porp https://m.edsoo.ru/1c209e37
Poccumn
OBIIEE KOJIMYECTBO YACOB 34 0
I10O TTPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KVIACC
Kon .
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeJIbHOIM NPOrpamMMbl CpeAHero o0o1ero oopa3oBaHust
pe3yabrara
7 ['eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IPsIMasi, HJIOCKOCTh
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PELIECHUU
' reoMEeTpUYECKUX 3a/1a4
23 OmnepupoBaTh MNOHATHAMU: HAPAICIBHOCTE W HEPHEHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
24 KnaccudunupoBars B3anMHOE pacroioKeHHe NPSIMbBIX U IUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh MOHIATUSMMU: IBYI'PAHHBIA yroJ, FPaHU JBYTPAHHOIO yria,
7.5 pedpo IBYTPaHHOTO YIJIa, IMHEHHBIN yroj IBYrpaHHOro yriia, rpajycHas
Mepa ABYIPaHHOTO yriia
- OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BBITYKJIBIH W HEBBITYKJIbBII
' MHOTI'OI'PaHHHUK, 3JIEMEHTHI MHOTOI'paHHUKA, IPAaBUIIbHBI MHOIOTpaHHUK
27 Pacno3sHaBaTh OCHOBHBIE BHJIbI MHOIOTPAaHHMKOB (IIMpaMHUAa, MpU3Ma,
' IPSAMOYTOJIbHBIN Napaienenumnen, Kyo)
KrnaccupunupoBate  MHOTOTpaHHUKH, BbIOMpas  OCHOBaHMSA  JUIS
- KJaccupukanuu  (BBINYKJbIE M HEBBIIYKJIBIE  MHOIOTPaHHMKH,
' IpaBWJIbHbIE MHOTOIPDaHHUKH, TpsSMble M  HAKJIOHHBIE IPU3MBI,
napaIeIeHIIe bl )
29 OnepupoBatb MOHSTUSMU : CeKyIas IJIOCKOCTb, ceueHue
' MHOT'OIPaHHUKOB
210 OOBACHAT,  NPUHIUIBl  TOCTPOEHHUS]  CEYEHHH  MHOIOrpaHHMKOB,
' UCIIOJIb3YsI METOJ CIE/I0B
211 CrpoutTe ceueHHs MHOTOIPAaHHUKOB METOJOM CJIEN0B, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD:




BU/J| CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a7aun Ha HAXOXKJIEHUE TEOMETPUIECKUX BEIMYUH 0 00pasiam
WIH aJIrOpuTMaM, MPUMEHSS HM3BECTHBIC AHATUTUYECKUE METOJBI TPH
pelIeHNHd CTaHJAApPTHBIX MAaTEeMAaTHYECKMX 3a7ad Ha BBIYHCICHUE
PACCTOSIHMI MEXy ABYMS TOUKaMH, OT TOYKHU J0 MPAMOH, OT TOYKH J10

IJIOCKOCTH, MCKAY CKPCIINBAIOIMIUMHUCA MMPSAMBIMU

7.13

Pematsn 3ala4i Ha HaAXOKACHUC T'COMCTPUUICCKUX BCIWYUH I1O 06pa3uaM
Wik ajaroputMam, HNpUMCHASA HU3BCCTHBIC AHAJTIUTUYCCKUEC MCETOABI ITPpU
peHICHNHN CTAaHAAPTHBIX MATCMATUYCCKUX 3adad Ha BBIYMCICHHUC YIJIOB
MCKAY CKPCIIUMBAIOIHUMHUCA HPAMBIMU, MCEKIY HpHMOﬁ 1 IIJIOCKOCThIO,

MCKAY IINTOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Boruucasate 00bEMBI M IIJIOMIAJM TMOBEPXHOCTEM MHOTOI'PAHHUKOB
(mpusma, nmupamMua) ¢ IpUMeHeHueM (GpopMyJl, BEIYUCIATh COOTHOUICHHUS
MEXKTY IIOLIAIIMU MOBEPXHOCTEH, o0BEMamMu 10J0OHBIX

MHOI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, I[EHTP, OCh U

IUIOCKOCTh CUMMETPUH, IICHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI

7.16

W3Bnekats, mpeoOpa3oBeIBATh W WHTEPHIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, NPEICTaBICHHYIO Ha

YepTekax U pUCyHKaxX

7.17

[IpumensaTh Teomerprueckue (GakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIONAraplluX HECKOIbKO IIAaroB PELICHUs, €CIU YCIOBUS

PUMEHEHUS 3a]]aHbl B IBHOU (hopme

7.18

[Ipumenars mnpocTelinue NpOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBbI TP PCIICHUU CTCPCOMECTPUICCKUX 3a1a1

7.19

HpI/IBOI[I/ITL IPpUMEPLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IPpHUPOJAC U

JKHU3HH, PACIIO3HABATDL IMPOABJICHNUEC 3aKOHOB I'COMCTPHUU B HCKYCCTBEC

7.20

[IpuMeHsATh mOJTyYyeHHbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH peabHbIe
CUTyalldd U TPUMEHATh M3yYEHHBbIE IIOHATUS B IpOIECCe IOUCKa
peLeHus MaTeMaTH4eCKH copMyIpoBaHHON npo0IeMbl,
MOJIEIMPOBATh pPealbHbIE CUTYallMM Ha SI3bIKE€ M€OMETPHH, MCCIIEeI0BATh
IIOCTPOEHHBIE MOJEJIN C HCIOJIb30BAHUEM T'€OMETPHUUECKUX MOHATHH U
TeopeM, armapara aiareOpsl, pemaTh NPaKTHYECKUEe 3a/1a4M, CBSI3aHHbIE C

HaX0XJACHHUEM I'COMCTPUUCCKUX BCIINYINH




11 KJIACC

Kon IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
NpoBepPsIeMOro .
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpust
OmnepupoBath MOHATUAMH: HWIMHAPHYECKAsk MOBEPXHOCTb, 00pa3yoIye
6.1 WIAHIPAYECKON TMOBEPXHOCTH, IMIMHIP, KOHUYECKAas MOBEPXHOCTD,
' oOpa3yrole KOHHYECKOM  IIOBEPXHOCTH, KOHYC, c(epuueckas
MOBEPXHOCTb
6.2 PacnosnaBath Tena BpaieHus (LUIMHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CIIOCOOBI TTOTYUYEHUS TEJ BpaIIeHUS
6.4 KnaccuduimpoBath B3auMHOE PacIoioKeHHue chephbl U MIOCKOCTH
OnepupoBarh MOHATHUSMH: ILIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOH, OCHOBAaHME IIAPOBOrO CJIOS, BBICOTA
[IaPOBOT'0 CJIOS, IIAPOBOI CEKTOP
6.6 Bbrauciate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH TeJd BpALICHUS,
' TEOMETPUYECKUX TeJ C TPUMEHEHHEM (HOpMYIT
OnepupoBaTh IOHATHUSMHU: MHOTOI'PAHHHK, BIUCAHHBIH B cdepy u
6.7 OINHCaHHBIN 0KOJIO chepsl, chepa, BIUCAaHHAST B MHOTOTPAHHUK UM TEIO
BpaIeHus
6.8 BBIMUCIIAT COOTHOIIGHHSI MEXAY TUIOMIAJSIMH TIOBEPXHOCTEH U
' 00BEMaMu OLO00HBIX TEII
69 N300paxarh uzyuyaemble (GUTYpHl OT PYKU U C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOMTH CEUYEHHUS Tell
BpaIleHus
W3Bnekatb, MHTEPHPETHPOBATH U NPEOOPa30OBBIBATE HHPOPMAIUIO O
6.11 MPOCTPAaHCTBEHHBIX TEOMETPHYECKUX (UTypax, MPENCTaBICHHYI0 Ha
YepTekax U pUCyHKaxX
[IpumeHsTh TeoMeTpudeckue (GakThl NI PEIICHUs] CTePEOMETPHUECKUX
6.12 3a/1a4, TMPEANOarallX HECKOIbKO IIaroB pEIICHUS, €CIH YCIOBUS
pUMEHEHUS 3a/1aHbI B IBHOU popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonHare ,I[CﬁCTBPIH CJIOXKCHHA BCKTOPOB, BbIUMTAHHA BCKTOPOB U
YMHOXXCHHA BCKTOpa Ha 4YHUCIIO, OG’bHCHHTb, KakKuMH CBOMCTBAMHM OHHU

00J1agaroT

6.15

[IpuMeHsTh MpaBUIIO MapaiesenuIeaa Npyu ClI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B MPOCTPAHCTBE,
BCKTOpP, MOAYJb BEKTOpAd, PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA,
yroax M™MeEXay BEKTOpaMu, CKaJIApHOC IMPOU3BCIACHUC BCEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxonute cyMMy BEKTOPOB M IPOU3BEACHHE BEKTOpa HAa YHMCIO, YroJl
MEXy BEKTOpaMH, CKaJIPHOE IIPOU3BEIECHUE, PACKIAABIBATE BEKTOP 10

JABYM HCKOJIJIMHCAPHBIM BEKTOPaM

6.18

3aznaBaTh IJIOCKOCTh YPAaBHEHUEM B 1€KapTOBOM CUCTEME KOOPIUHAT

6.19

Pematsn HpOCTGfILHPIG ICOMCTPUUCCKUEC 3alauyd Ha JTIPUMCHCHUC

BCKTOPHO-KOOPAUWHATHOT'O METOAA

6.20

Pematsn 3aJa4yd Ha J0Kas3aTCjIbCTBO MAaTEMATHYCCKHUX OTHOILIICHUHA U
HaXO0XJICHUC I'COMCTPUUCCKUX BCIMYHUH I10 06pa3uaM HJIK aJIropuT™Mam,
IMPUMCHAA HU3BCCTHBIC MECTOABbIL Ipn PCUICHUHA CTaHJAapPTHBIX

MaTEMaTH4YCCKHX 3aJa4

6.21

[IpumeHsATr NpoCTeHIIME MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMM YHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a7ad

6.22

[IpuBOINTH MpUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMCTPHUHU B HCKYCCTBC

6.23

[IpumeHsaATs TOJyYeHHbIE 3HAHUS HAa TMPaKTUKE: aHAJIU3UPOBATh
peasibHble CUTyallMd M TMPUMEHSATb W3y4YEHHBIE TOHSTUS B MPOIECCE
MOWCKAa pEeLIeHHs] MaTeMaTU4ecKd CcHOpPMYIMpPOBAaHHONH MPOOIEMBI,
MOJIETUPOBATh peajibHble CUTYALlMU HA SI3bIKE T'€OMETPHUH, UCCIEA0BaTh
MOCTPOEHHBIE MOJEIN C HUCIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHH U
TEopeM, amnmnapara ajareopsl, pelmaTb IpakTUUECKUE 3a/1a4H, CBSI3aHHbIE C

HaxXO0XJACHHUEM I'COMCTPUUCCKUX BCIINYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii J1eMEeHT COePKAHUS

I'eomerpus

7.1

OCHOBHbBIE MOHATHS CTEepeoMeTpUU. Touka, NpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00  aKCMOMAaTUYECKOM  IIOCTPOCHMM  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMCTPUU U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHHe HOpsAMBIX B [POCTPAHCTBE:  IEPECEKAIOLIUecs,
MapajulesibHble W CKpelluBarolmuecss npsaMble. [lapamnenbHOCTs HOpSIMBIX U
IJIOCKOCTEW B  NPOCTPAHCTBE: IMapaJUlelibHbIE TMpsAMbIE B  IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX NPSAMBIX, NAPAJJIEIbHOCTh MPAMOM M IJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU ~ CTOPOHAaMH, YroJl MEXKAYy TMpSIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapauiebHbIe MIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
wiockoctel. [IpocTelimme MpocTpaHCTBEHHBIE (QUTYphl HA TIOCKOCTH: TETPadp,

Ky0, mapajuiesenurnes, IoCTpOeHHe CedeHH

7.3

[leprieHIUKYNSAPHOCT MNPAMOM M IUIOCKOCTU: MNEPHEHAUKYJISIPHBIE TpsSMbIE B
MPOCTPAHCTBE, MPSAMBIE MapAJUICIIbHBIE U MIEPIIECHANKYJIIPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHIUKYJIIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMA O PSAMOI MEePHeHIUKYJIISIPHON
IJIOCKOCTU. YTJBl B MPOCTPAHCTBE: YroJl MEXAy HIpsIMOA M IJIOCKOCTBIO,
JIBYyTPaHHBIA YroJ, JMHEWHBIA yroa JAByrpaHHoro yria. IlepneHaukynsp u
HAKJIOHHBIEC: PACCTOSSHUE OT TOYKM [0 IIJIOCKOCTH, PAaCCTOSHUE OT MHPsIMOM 10
IUIOCKOCTH, IPOEKLHUs (UIyphl Ha IJIOCKOCThb. [lepneHauKyIspHOCTh IUIOCKOCTEMN:
NPU3HAK  NEpPHEeHAUKYSIPHOCTH  JBYX  Iulockocred. Teopema o Tpéx

nepreHaNKyIspax

7.4

[loHATHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOIPAaHHUKA, BBINYKIbIE U
HEBBIIIYKJIBIE MHOTOIPaHHUKHM, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroseHas
npu3Ma, TPaHU U OCHOBAHUsS MPHU3MBI, TIpsAMas M HAKJIOHHAs MPHU3MBI, OOKOBasl H
MOJIHAs OBEPXHOCTh Npu3Mbl. [lapannenenumnen, npsmMoyrojabHbld HapajlIes e el
u ero cpoictia. [IupamMua: N-yroapHas nUpaMua, TpaHd U OCHOBAHHME MU PaMUbL,
OoKOBas M TMOJHAs MOBEPXHOCTh MHUPAMUABI, MPaBUIbHAS M yCeu€HHas MHUpaMUia.

OJ1eMeHTHI Opu3Mbl MW IHIHUpPaAMHUIBI. HpaBI/IJ'H)HI)Ie MHOT'OI'PaHHUKH: TIOHATHC




IIPAaBWJIBHOIO MHOIOTPAHHMKA, IpaBWIbHAs MpHU3Ma M IIpaBUIbHAs NUpPaMUJA,
MpaBUjIbHAsl TPEYroibHAs MUPAMKUIa U MPaBUIIBHBIN TeTpasap, KyO. [IpeacraBinenue
O NpaBUJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, JOJAEKa’dlp M ukocadapyrue CeueHus

MMPU3MBI U ITUPAMHIbL

7.5

CummeTpuss B TNPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOUYKH, HPSIMOMH,
MJIOCKOCTU. DJIEMEHThl CHMMETPHUH B TUpaMuJax, napajjieenuneaax, mpaBuibHbIX

MHOT'OI'PaHHHUKAaX

7.6

BbruncneHne 31€MEHTOB MHOIOIPaHHUKOB: pEOpa, AuaroHamu, yriel. I[lmomanb
OOKOBOM TOBEPXHOCTHM M TIOJHOW IOBEPXHOCTH MPSAMON NPU3MBI, ILIOLIAAb
OCHOBaHHM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPsIMOM mipu3Mbl. [Lmomnans 60KoBOM
MIOBEPXHOCTH M IOBEPXHOCTH MPABWJIBHOM NHpaMUIbl, TEeOpeMa O IJIOLAIN

yceu€nHoi nupamusl. [Tonsatre 06 00béMe. OO0BEM MUPaMUIBI, TTPU3MBI

7.7

HOI[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CoOTHOIICHHUS MCXKAY IIOIAAAMU HOBerHOCTeﬁ,

00BEMaMH OLO0HBIX TEJ

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

[MunuHapruyeckas TOBEPXHOCTh, 00pa3yroline MIIMHAPUIECKONW MOBEPXHOCTH, OCh
WINHAPUYECKON IMOBepXHOCTU. LlMnMHAp: OCHOBaHMS M OOKOBasl MOBEPXHOCTH,

oOpa3yrolas u oCh, IJIOIAa1b OOKOBOI U MOJIHOM MMOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolire KOHUUYECKON MOBEPXHOCTH, OCh U BEpIIIMHA
KOHUYECKON mnoBepxHOCTH. KoHyc: ocHOBaHME M BepiiMHA, o0pa3ylomasi U OCh,
wiom@ab OOKOBOM M TOJMHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC: oOpasyroliue u

BBICOTa, OCHOBAHUS U OoKkoBas IOBECPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, 1MaMeTp, IIOMIalb MOBEpXHOCTU chepbl. B3anMHoe

pacmonoxenue cepbl U TIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, IMIOaab

cdepbl

6.4

N3o0pakeHue Te BpalieHus Ha MI0CKOCTH. Pa3BEpTka MUJIMHApPa U KOHYyca

6.5

KomOuHanuy Tten BpalleHUs W MHOTOIPAaHHUKOB. MHOTOTpaHHHK, OIMCaHHBIN

okoto cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHS

6.6

[Torste 06 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Tell. Teopema 00 00bEME
NpsSIMOYTOJIFHOTO Tapajuiesenunena W cieactBus u3 He€. OOBbEM nmamHIpa,

koHyca. O0BEM mmapa u nomaasb chepsl




HO,Z[O6HBIC TCIa B MMpOCTPAHCTBC. CooTHOIIECHUS MCKOY aomaiasamMun

o! MOBEPXHOCTEH, 00bEMaMH TOJOOHBIX TE
6.8 Ceuenust nmiaMHIpa (MapajulebHO M TMEPHEHIUKYJISPHO OCH), CEYEHMs KOHyca
' (mapanenbHOe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHHS 1apa
Bektop Ha miockoct M B mpocTpaHcTBe. ClIO)KEHHE UM BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHue BEeKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3amad, CBSI3aHHBIX €
IpUMEHEHUEM MpaBul IeHCTBUI C BEKTOpaMH
[IpsimoyronbHasi cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreiimne 3agaun B KOOpAMHATaX. Yrojl MexIy BekTopamu. CkaispHoe

IMPOU3BEACHUEC BCKTOPOB. Brruancnenue YIJIOB MCXKAY HNPSIMBIMHU U INIOCKOCTSAMH.

KOOpHHHaTHO'BCKTOpHBIﬁ MCTO/I IIPU PCIICHUHU T'COMCTPHUICCKHUX 3a1a4




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NpoBePsIeMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHMA K NMPeIMETHBIM Pe3yJbTaTaM O0CBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero oouero
oOpa3zoBaHus

Bnanenue MeromaMu J1OKa3aTelIbCTB, AJITOPUTMAMH DPEIICHHS 3aJad;
yMeHHe (OPMYJIMPOBATh W ONEPUPOBATH MMOHITHIMH: OMNpEICICHUE,
aKcHoMa, Teopema, CIEICTBHE, CBOWCTBO, IMPH3HAK, 10KA3aTeNbCTBO,
pPaBHOCHJIbHBIE (DOPMYIHPOBKYU; IPUMEHSTh HX; YMEHHE (POPMYIHPOBATH
0o0paTHOE W MPOTUBOIOJOXKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, WCIOJIB30BaTh METOJl MATEeMATHYECKON WHIYKIIHH;
NPOBOJMTh  JIOKA3aTEIbHBIC PACCY)KACHUS MpU PEUICHUH 3ajad,
OLICHMBATh  JIOTMYECKYI IPABWILHOCTh  PACCYKICHUH; yMCHHUE
OIEPUPOBATh MOHSATHUSIMH: MHOXXECTBO, IMOJMHOXECTBO, OMEpAIlMH HaJ
MHOXKECTBAMHU; YMCHHE HCIOJb30BATh TEOPETHUKO-MHOMXKECTBECHHBIM
amnmapar JJIsl OMMMCAHUS PEabHBIX MPOIECCOB U SBJICHUI M TIPU PEIICHUU
3ala4, B TOM 4YHCJIE W3 JIPYTUX YYCOHBIX TNPEIMETOB, YMCHHE
OTIEpPHPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad, nIepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M OMNKCHIBATH Tpadbl pa3IHYHBIMU

crioco0aMu; UCIOIb30BaTh rpadbl MpH peIeHUH 3a1a4

YMeHue omnepupoBaTh MOHATUSMHU: HATYypalbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENeEeHb C LEJIBIM IMoKa3aTesieM, KOPEeHb HaTypajdbHOM CTENEHHU, CTENEHb
C palUOHANBHBIM  T[IOKa3aTeJIeM, CTElNeHb C  JEHCTBUTEIbHBIM
mokazaTteneMm, JiorapumM dYHMCclIa, CHHYC, KOCHHYC U  TaHTEHC
IPOU3BOJILHOI'O YMCIIA, OCTATOK IO MOAYJI0, pPalHUOHAIBHOE YMCIIO,
UppalMoOHaJbHOE  YHUCJIO,  MHOXECTBAa  HATYPaJbHBIX,  IEINBIX,
palMOHABHBIX, JCHCTBUTENBHBIX UHCEN; YMEHHE HCIOJb30BaTh
NpPU3HAKK JEIMMOCTHA, HAMMEHBIINI OOIIMIA JeJUTEeNb U HauMEHBIIEee
of1iee KpaTHOE, anropuT™M EBKIHMAa mpu pelieHnn 3a1a4; 3HAaKOMCTBO C
pa3IMYHBIMA ~ TO3ULHUOHHBIMM  CHUCTEMAaMH  CUUCICHHUS; yMEHHE
BBHITMIOJIHATh BBIYUCICHHE 3HAYCHUN W TPeoOpa3oBaHUs BBIPAKEHUH €O
cTeneHsMH U Jyorapudmamu, mpeoOpa3zoBaHus JAPOOHO-PAMOHAIBLHBIX

BBIpa)KeHPIﬁ; YMCHHC OIICPpUPOBATL IMOHATHAMMU: IMOCICAOBATCIIbBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yObIBalomias TIeOMETpHYecKas IMPOrpeccus; YMEHHUe
3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopmys; yMeHHE OINEepuUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUJIEKCHBIE YHCTIa, MOAYJb U apryMEHT KOMILJIEKCHOTO
yucna, ¢opmMa 3amuCH  KOMIUIEKCHBIX 4Hcesnl (TeomeTpudeckas,
TPUTOHOMETpUYecKass M  aiaredpamdeckas); yMeTb  IPOU3BOJUTH
apudmMernueckue IEHCTBUSA C KOMILJIEKCHBIMU 4YMCIAaMH; IPUBOAHUTH
OpUMEpbl  MCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATh
MOHATUAMM: MaTpuua 2X2 u  3X3, onpegenuTedb MaTpUILbI,

TCOMCTpHUY €CKHU CMBICII OIMPECaACINUTECIIA

YMeHue onepupoBaTh IMOHATHSAMM: palMOHAIBHBIC, MPpPALUOHAIBHBIC,
MoKa3aTeNbHbIE, CTENEHHbIE, JorapudMUUYEcCKUe, TPUTOHOMETPUUECKHE
YpPaBHEHHUsI U HEPABEHCTBA, HX CHCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHMM M HEPAaBEHCTB, PaBHOCUJIBHOCTH
YPaBHEHMII, HEPaBEHCTB M CUCTEM; YyMEHUE pelaTb YypaBHEHUs,
HEPaBEHCTBA M CHCTEMBI C IIOMOILIBIO pa3JIMYHBIX NPUEMOB; peHIaTh
YPaBHECHMS, HEPAaBEHCTBA M CHUCTEMbl C I1IapaMeTpOM; IIPUMEHSATH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMuHbIX 001acTell HAayKU U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIHS, YETHOCTH (YHKIHUH,
NePHOANYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH
(GyHKLIMH, SKCTpEeMyM (QYHKLHH, HauOoJbIllee U HaUMEHbIIEE 3HAYEHUS
GbyHKIMM Ha TPOMEXKYTKE, HempepbIBHAS (DYHKIMS, aCUMITOTH Tpaduka
¢byHkuMU, IepBas ¥ BTOpas NPOU3BOHAS (YHKIUH, T€OMETPHUYECKUNA U
(GuU3MYECKHil CMBICI TPOM3BOJAHON, IepBOOOpa3Has, OmpeneaEHHbIN
MHTErpajl; yMEHUE HAaXOJUTh ACUMIITOTHI Ipaduka (QyHKLUUU; yMEHHE
BBIUMCIATh MPOM3BOJIHBIE CYMMBI, TPOM3BEIEHHS, YaCTHOIO U
KOMIO3UIIMM (PYHKLIMH, HAXOAUTh ypaBHEHHE KacaTeIbHOH K rpauky
GyHKIMK;, YMEHUE HAXOAWTh MPOM3BOAHBIC DJIEMEHTAPHBIX (DYHKIUN;
YMEHHUE HCIIONB30BaTh IIPOU3BOJHYIO [UIS HCCIIENOBaHUS (YHKUHUH,
HAXOJUTh HamOOJbIINE W HAaUMEHBbIIME 3HaueHUs (QYHKUUH; CTPOUTH
rpaduky MHOTOYJIEHOB C MCIOJIb30BAaHHUEM allllapaTa MaTeMaTH4ecKoro
aHajau3a; MPUMEHATHh MPOU3BOJHYIO JUII HAXOXKJIECHHUS HaWIy4dLIero

PeUICHUA B IMPUKIAAHBIX, B TOM YHCJIC COLHMAJIBbHO-3KOHOMHNYCCKHUX H




bu3nUecKnX 3a/Jauax; HaXOIUTh IJIOIMAIU U 00bEMBI (PUTY C MOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPbl MaTEMaTHUYECKOrO MOJCIMPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue omepupoBaTh TMOHATHAMH: Tpaduk QyHKIUH, oOpaTHas
byHkuus, koMmrosunus (GpyHKUWUN, TUHEWHas (QYHKIHS, KBaIApaTHIHASL
byHKIHSA, panuoHabHas byHKIHS, CTereHHas GbyHKIHSA,
TPUTOHOMETpUYEeCKUe  (YHKIUH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas | Jorapudmudeckas QYHKIMH, YMEHHUE
CTPOHTh T'paUKU M3YYCHHBIX (YHKIUH, BBINOJHATH MPEOOPa30OBAHMS
rpadukoB (pYHKLIMHA, HCIOJIB30BAaTh IPaQUKH A1 U3ydEHHUS IPOLECCOB U
3aBUCHMOCTEH, TPU PEIISHUH 3aJa4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U
3a/lay U3 pealbHOW KU3HU; BRIPAXKATH (HOPMYIIaMUA 3aBHCUMOCTH MEXKIY
BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA U rpaduku QyHKOMA IS
pelleHusl ypaBHEHUN, HEPaBEHCTB M 3aJlad ¢ MapaMeTpamu; u300paxkaThb
Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pEIIEHUN ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIE 3aJadyM pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, I0JIU U YacTH, Ha JABIMXKEHHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJOTH, 3a7a4i U3 00JaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIM U
¢uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA U MX
CHUCTEMBI O YCJOBHMIO 3a/Jaud, UCCIENOBATh MOJYYEHHOE DPEIICHHE M
OLICHMBATh MPABIONONO0OHOCTh PE3YJbTAaTOB; YMEHHE MOJCIHUPOBAThH
peasbHbIE CHUTyallud HA SI3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M HX CHCTEMBbl II0 YCIOBHIO 3aJa4H,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIOIb30BAHMEM allapara

anreOppl, UHTEPIPETUPOBATH MOJIYUEHHBINA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeAHee apu(dMeTHYecKoe, MeAHaHa,
HauOomblllee W  HAaWMEHbIIEE 3HAYCHMS, pa3Max, JIUCIIEepCHUs,
CTaHJapTHOE OTKJIIOHGHHE YHCIOBOrO Ha0Opa; YMEHHUE W3BIICKATh,
UHTEPIPETUPOBATh HH(OPMAINIO, MPEICTABICHHYIO B Ta0JmMIax, Ha
qUarpammax, rpaukax, OTpaXkarollyl CBOHCTBA peabHBIX MPOIECCOB U
SIBJICHHIA; TIPEJCTABIISITh MHPOPMAITUIO C TIOMOIIBIO TAOIHII U TUATPaMM;
UCCIIEZIOBATh CTAaTHCTUYECKHE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@u4ecKkux  METOJOB UM  DIEKTPOHHBIX CPENCTB; TpadudecKu
UCCIIEZIOBATh COBMECTHBIC HAONIONEHUS C TIOMOIIBIO JHArpamMm

paccenBaHus U JIMHEHHON PErpeccuu




YMeHue omnepupoBaTh IMOHSITUSIMHU: CIyYaWHBIM OIBIT W ClIydailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpapUuecKuX METOMOB; MPUMEHSITh
(bopMyJIbl CIOKEHUS UM YMHOXKEHHsI BEpOATHOCTEH, (hopMyny mHoJHOM
BeposiTHOCTH, (hopmyiy bepryiim, komOuHaTOpHBIE (GaKThHl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEANBLHBIX COOBITHI; YMEHHE OIEpUPOBATH
MOHATUAMM: CIIydaliHasT BEJIMYMHA, paACIpPEIEIICHHE BEPOSTHOCTEN,
MaTeMAaTHYECKOE OKHMIAHUE, OUCIEPCHS W CTAaHIApTHOE OTKJIOHEHHE
Clly4ailHOM BENWYUHBI, (QYHKIUU pacrpeneiieHus U IUIOTHOCTH
PaBHOMEPHOr0, II0Ka3aTeJIbHOIO M HOPMAaJbHOIO paCIpeAelIeHUN;
YMEHHUE HCIIOIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpenesieHuid JJis
pelieHuss 3a7ad; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX 4YHUCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHHI; YMEHHE TNPUBOAUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIINX YUCET B NMPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHUE ONEPUPOBATh NOHATHAMU: COYETAHUE, IEPECTAHOBKA,
YUCIIO COYETAaHUH, YUCIO IEPECTAaHOBOK; OMHOM HpIOTOHA; yMeHme
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS AJI PEIICHUS 3a/1a4;
OLICHUBATh BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBJISITh

BEPOSTHOCTHYIO MOZI€NIb U HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMM: TOYKa, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYMHA yria, IUJIOCKUH  Yroll,
JBYTPAaHHBIN yroi, TPEXTPaHHBIA yroji, CKpEeUMBaoIIuecs IMpsMbIe,
NapaJUIebHOCTh U MEPHEHAUKYISAPHOCTh MPAMBIX U MIJIOCKOCTEH, YroJa
MEXIY NPSAMBIMU, YroJI MEXIy NPAMOH M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXY IIJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IIPU
pELIEHUH 3a/1a4 M3y4EHHbIE (aKThl U TEOPEMbl IIAHUMETPUU; yMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh
MaTEMaTUYECKUE MOJAEIU C IOMOIIbI0 T€OMETPUYECKUX IOHATHH U

BCJIIMYKH, PCHIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATUSAMU: ILIOMAAL (GUrypbl, 00BEM (GUTypHI,
MHOTOT'PaHHUK, MPAaBWIBHBI MHOTOI'PAaHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0O, Mapajienenures, Mpu3Ma, nupamuaa, ¢GuUrypa u TOBEPXHOCTH
BpalleHus, UIUHIP, KOHYC, map, chepa, miomans chepsl, MIOMaIb
MOBEPXHOCTH MHUPAMUBI, TMPU3MBI, KOHyCa, MHIUHApPA, 00bEM KyOa,

MMpsAMOYTOJIbHOI'O IMapauICIICIUIICAd, HHUpaMubl, IMPU3MbI, LNUWJIIMH/IpPA,




KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsSI KOHYCa M IMIMHIPA,
napajuleibHble OCH WJIM OCHOBAaHHWIO, CEUYECHHE Ilapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IMIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (DUTYPHI B TIOBEPXHOCTH
BPAIICHUS, HX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPECTB;
YMEHUE MPUMEHSTh CBOHCTBA T€OMETPUYECKUX (HUTYP, CAMOCTOSITEIBHO
GopMynupoBaTh ONpeAeNeHNsT U3y4yaeMbIX (UTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBax M MPU3HAKAX T€OMETPHUYECKUX (PUTyp, 0OOCHOBBIBATH HIIU
OIpoOBEpraTh HMX; yMEHHE NPOBOAMTH KIACCUPHUKAIMIO GHUTYp MO
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJMMBIC JONOJIHUTEIHHbIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IMOHSATHAMHU: JABIJKEHHE B IIPOCTPAHCTBE,
napauiesibHbIi MepeHoC, CHMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE IMOAO00UsS, MOAOOHBIE (DUTYpPBI; YMECHHE
pacrio3HaBaTh paBHbIC U MOAOOHBIC (PUIYPBI, B TOM 4YHCJE B IPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOJIb30BATh T'€OMETPUYECKHE OTHOUICHUS
NPy pEIICHUM 3a1a4; HaXOMUTh TI'€OMETPHYECKHE BEIMYWHBI (IJIMHA,
yroy, IJOW@Ab, 00bEM) MpU pEHIeHHH 3a7ad U3 JPYruX YyueOHBIX
NPEAMETOB U U3 PEabHOW KU3HU; YMEHHUE BBIUUCISITH T€OMETPUICCKHE
BEIMYUHBI (IJIMHA, YTOJ, IUIOMAIb, O0OBEM, IIIOIIAIL MMOBEPXHOCTH),
UCTIONIB3YSl M3YyYeHHbIE (OPMYJIBl M METOABI, B TOM YHCIE: IJIOIAIb
MIOBEPXHOCTH THPAMHIbI, TIPHU3MBbI, KOHYCA, MWIMHAPA, TUIOMAIb CHEpHI;
00BEM Ky0a, MPSIMOYTOJIBHOTO Mapajuiefieluea, MTUPaMHIbI, TPH3MBI,
IWIMHIPA, KOHycCa, Iapa; yMEHHE HaXOAWTh OTHOIIEHHEe OO0OBEMOB

oJ00HBIX pUryp
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YMeHue onepupoBaTh MOHATUAMU: NPAMOYTOJIbHAS CHCTEMA KOOPJMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha YHUCJIO, Pa3JIO)KEHUE BEKTOpa o Oasucy,
CKaJSIPHOE TPOU3BENECHHE, BEKTOPHOE IPOU3BEICHHE, YrOl MEXKIY
BEKTOPAMU; YMEHUE UCIOJIb30BATh BEKTOPHBIA U KOOPIUHATHBIA METOJ
JUI  pelIeHHus TEeOMEeTPUYEeCKHX 3a7ad M 3aJad JpYrux ydeOHBIX

MPEeMETOB
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YMmenue BbIOMpaTh TOAXOASAIIMN METOA [ pelIeHus 3ajayy;
[IOHMMaHUE 3HAYMMOCTH MATEMaTUKUM B W3YyYEHUU IPUPOAHBIX U
OOIIECTBEHHBIX IpOLECCOB M  SBIEHHWI; yMEHHE paclo3HaBaTh

IMMPOsABJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHUC IIPpUBOAUTH




NpUMEPHL  MAaTEMAaTHYECKUX OTKPBITUH POCCHUCKOW U  MHPOBOU

MaTeMaTUYECKON HayKH




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Yucna v BelUMCIEHUS
11 Hatypanbsable u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENIbIX YUCET
19 Panonansueie  uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHbIEe TepHOIUIECKIE TPOOH
13 ApudmeTrueckuil KOpeHb HaTypasbHOH creneHu. [leficTBus ¢ apupMeTH4eCKUMU
' KOPHSIMU HaTypaJIbHOH CTENEeHU
14 Crernenb c 1ensiM nokasareneM. CTerneHb ¢ palMoHalbHBIM MToka3ateneM. CBoiicTBa
' CTEIlEHU
15 CuHyc, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YU CIIOBOT 0 apryMeHTa
1.6 Jlorapudm uucna. JleciTHYHBIC U HATYPaJIbHBIC JIOTaPUPMBI
JelictBuTenbHBIE 4YKCIAa. ApuUPMETHYECKHE OIepalud ¢ JIeHCTBUTEIbHBIMH
1.7 yucnaMu. [TpuOnnxEéHHble BHIYUCICHUS, PAaBUIa OKPYIJICHHS], IPUKUIKA U OllEHKa
pe3ynbTaTa BEIYHCICHUI
1.8 [TpeobpazoBaHue BhIpaKECHUN
19 KommnekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallOHANIbHBIE YPABHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckne ypaBHEHH
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS
2.5 Llensie u ApoOHO-palIOHATBHBIC HEPABEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKrue HepaBeHCTBA
2.8 Tpuronomerpruyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpPaBHEHUH 1 HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuna cucteMbl JIUHEHHBIX YpaBHeHHH. OnpeenuTens MaTpHUIIbI




OyHKIUU U rpaduKu

Oynkmus, cnocodsl 3amanus ¢yHkuuu. ['paduk ¢yHkinuu. B3aumHo oOpaTHBIE

3.1
¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHuM ¢ynkuuu. Hymn ¢dynkuunm.
3.2 [IpomexxyTku  3HaKomocTosHCTBA. [IpOoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MaxkcumyMmbl U MHUHUMYMbI (yHkiuu. HanGomnbinee u HauMeHbllee 3HaueHHE
(GYHKIIMM HA TPOMEXKYTKE
3.3 CrenenHass (QyHKIMS C HaTypajbHBIM M IIeJbIM IoOKa3aTeneM. EE cBoiicTBa u
rpacduk. CBoiicTBa ¥ rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpudeckue QyHKINH, UX CBOICTBA U rpaduku
3.5 IToxazaTenbHas u norapupmudeckas GyHKIMU, UX CBONCTBA U IpapUKu
36 Toukn paspbiBa. Acumnrtorsl rpagukoB QyHkumi. CpoiicTBa  (QyHKUHI,
HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBarensHOCTH, CIOCOOBI 3aJaHUsI TOCIE0BATEIbHOCTEN
3.8 ApudmeTrnueckas u reomerpuueckas nporpeccu. @opmyiia CoXKHBIX TPOLIEHTOB
4 Hayana matemaTtuueckoro aHaausa
4.1 [TpousBoanas ¢pynkuuu. [TpousBoanbie 3meMeHTapHbIX QyHKINN
[IpumeHeHue MNpPOU3BOAHOM K UCCIENOBaHUIO (PYHKIUH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxeHue HanOoJbIIero ¥ HAaMMEHBIIEro 3Ha4eHHUs] PyHKIMHU Ha
OTpE3Ke
4.3 [lepBooOpa3znas. Uurerpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diiepa — Benna
5.2 Jloruxa
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OnucaTenbHasi CTATUCTHKA
6.2 BeposrHocTb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHate! 1 BEKTOPBI







