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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
ooyuarormuxcst 10 -11 «kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEeIbHOTO CTaHAApTa CPEAHETo 001Iero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWM, TPEOBABIIEMBIX K
MaTeMaTHUYeCKOMY OOpa30oBaHUIO, W TPaJAULUNA POCCHICKOTO OOpa30BaHMS.
Peanuzanust mporpaMMpl 00eCIIeUnBaET OBJIAJACHUE KITFOYEBBIMU KOMIICTEHITUSIMH,
COCTaBJISIFOIITUMU OCHOBY JUIS CaMOPA3BHUTHS ¥ HEMPEPHIBHOTO OO0pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JWYHOCTHOTO M TI03HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00YJarOIINXCSI.

HEJN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3zoBaHmsi OOYCIIOBJICHA MPAKTHUYECKOW 3HAYMMOCTBHIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YJbTAaTOB OOYYEHHS T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pazBuTusi oOydarommxcs, GHopMUPOBaHUS (DYHKIIMOHAIILHON MaTeMaTHYEeCKOM
TPAaMOTHOCTH, U3YUYEHUS APYTHX YUCOHBIX TUCIUILINH. Pa3Butre y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUN O CYIIHOCTH W TMPOHMCXOKICHUH TE€OMETPHUCCKHX
abCTpakIii, COOTHONIICHUH PEAIbHOTO W HUJCAJIBHOTO, XapaKTepe OTpaXKEHUs
MaTeMaTU4YeCKON HayKOU SIBJICHUH U MPOIIECCOB PEAIbHOTO0 MUPA, MECTE TEOMETPUHU
B CHCTEME HayK U POJIM MAaTEMAaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUH U
B IIPaKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUaITUXCsl, a
TaK)K€ Ka4yeCTB MBIIUICHHUS, HEOOXOIWMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTCss OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPETHErO
oOiiero oOpa3oBaHus, TaK Kak o00eCleurBaeT BO3MOXXHOCTh M3Yy4YEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAMPABICHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHHE, (HOopMUpPYyEeMOe TpPH HU3YYCHUH OOYJArOITUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH 1IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIICHUS TEOMETPUYECKUX 3ajJay, yMEHHUE BBIJIBUTaTb U OIPOBEPrarh
THIIOTE3bI HETOCPEACTBEHHO MCIOIB3YIOTCS TPHU PENICHUU 3a7ad eCTCCTBEHHO-
HAyYHOT'O IUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTAX JeATeIbHOCTH dYenoBeka. OpueHTanus YelOBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, (opMa
OTpaXXEHUsI OKPYKAIOIIETO MHUPA, YCIOBHE YCIICITHOTO TMO3HAHWUS W aKTUBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIMHAET pa3HbIC BUJIBI yICOHON U TPYOBOU JAESTEIHHOCTH, SIBISETCS



OJIHUM M3 TPO(PECcCCHOHATLHO Ba)XXHBIX KadecTB, MOATOMY aKTyajibHa 3ajaua
dbopmupoBanuss y oOydarouuxcsi MNPOCTPAHCTBEHHOTO  MBINIJICHUS — Kak
Pa3HOBHIHOCTH OOpa3HOrO0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH IO MHOTMM HAIPABIICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOTO Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0O0ydeHuss — 00I11e00pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUUYCCKUX 3HAHWM W JCUCTBUH, CHEIU(UIHBIX
T€OMETPHUH, BO3MOXKHOCTH  YCIHEIIHOTO MPOJOJKEHHs  OOpa3oBaHHs IO
CHELHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHA3HAuYEHA s
00y4aroluXCcsl CPEAHEH LIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOI0 001Iero oOpazoBanusi. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YPOBHE JI0OJ>)KHBI OCBOUTH OOIIIME MaTEMATUYECKUE YMEHHUS, CBI3aHHBIE CO
CHEeLM(PHUKON reOMETpUU U HEOOXOJUMBIE JUISl )KU3HU B COBPEMEHHOM OOILIECTBE.
Kpowme 3T0ro, oHM HMEIOT BO3MOKHOCTh U3yYUTh F'€OMETPUIO Oojiee rTyOOoKo, eCiu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKUX 3HAHMSIX B
po(eCcCHOHATIBHOM ESITEIbHOCTH.

JlocTikeHHe 1€  OCBOEHMSI MPOrpaMMbl O00ECIIEUMBAETCS PpPELIEHUEM
COOTBETCTBYIOIIMX 3anay. [IpuoputreTHBIMM 3ajJadaMM  OCBOEHHUS Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBisIrOTCS:

e (opMupoBaHuEe MNpPENCTAaBICHUA O TE€OMETPUM KaK 4YacTH MHUPOBOMU

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuE NpeaCTABICHNS O MHOTOTPAHHUKAX U TEJIaX BpalllEHUs Kak
O BaXXHEHIIMX MaTeMaTHYECKHX MOJIENSX, MO3BOJSIOIIUX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmMupoBaHue yMEHHs paclo3HaBaThb Ha 4YEpTEkKax, MOJEISIX U B
peaslbHOM MHUpPE MHOTOTPAHHHUKH M TeJla BPaIlCHHS;

e OBJIaJICHUE METOJIaMHU PEIICHHUs 3a7ay Ha MOCTPOCHUS Ha U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMHpOBaHME YMEHHS ONEPUPOBATh OCHOBHBIMH TOHSATHSMH O
MHOTOTpaHHHUKAX U TEJIaX BPAILIEHHS U UX OCHOBHBIMU CBOMCTBAMH;

e OBJAJCHUE  aJIrOpUTMaMU  pEHIeHUS  OCHOBHBIX  THUIOB  3ajay,
dbopMupoBaHME yMEHHS MPOBOAUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
pacCyXJIeHHs B XOJE€ PELIECHUs CTEPEOMETPUYECKMX 3ahad M 3a7ad C
MPAKTUYECKUM COACPKAHUEM;

e Pa3BUTHE MHTEIJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroImxcs,
MO3HABATEJIbHON aKTUBHOCTHU, MCCIIEI0OBATEIbCKUX YMEHUI, KPUTUUYHOCTH
MBIILICHNUS,



e (opmupoBaHue PyHKIMOHATBHONU I'PAMOTHOCTH, PEIEBAHTHOU F€OMETPHUU:
yMEHHUE paco3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHSATUN, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEajJbHBIX JKMU3HEHHBIX CUTYyalHsSX U MPU U3YUYECHUH
OpPYTruX  y4eOHBIX  MPEIMETOB, NPOSABICHHS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX HA SA3BIKE TEOMETPHUH U CO3/1aBaTh
F€OMETPUYECKHE MOJEIN, IPUMEHITh OCBOCHHBIM T'€OMETPUYECKUI
anmapar Uil pEUIeHUs ~— MPAKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh NOJYYECHHbBIE PE3YJIbTATHI.

OTIMYNATENBEHON OCOOEHHOCTBIO MPOTPaMMBI SIBJISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPHUU B HAYAJIE €r0 U3YUEHHUS 3aa4, PeIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, W OMNpeAeNEHHBIM 00pa3oM OpraHUW30BaHHAs paboTa HAJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUYECKOIO U MPOCTPAHCTBEHHOTO MBILUICHHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
U3YUYEHUIO MIPEAMETA.

[Tpenmnourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOY OOY4YEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEJAMETHO-
IIPAKTUYECKON JAEATENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEACTABICHUMN Y
YUYAIIUXCS B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pELICHUS 3a7a4 HA CO3/1aHHE
IIPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3mganue oOpa3a NPOBOAUTCA C ONOPOM Ha HAIVIAIHOCTb, a
OIepUpPOBaHUE 00Pa30M — B YCIOBHSIX OTBJICUEHHS OT HAIJIATHOCTH, MBICJIECHHOIO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUS.

OcHoBHBIE copaepxkaTenbHble TUHUU Kypca «I'eometpun» B 10-11 kmaccax:
«MHororpanHuku», «lIpsMble U INIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BEeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpezensaeTcs He TOJIbKO 10 COAepKaTeIbHBIM JIMHUSIM, HO U IO TOJaM 00y4YeHHUsI
Ha ypPOBHE CpPEeIHEro 00111ero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3YbTaTaM
OCBOEHHUSI pabodeil mporpamMMmbl, pacnpelneiéHHbIM MO0 TojaM oOydeHus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOObl OBJaJE€HUE TE€OMETPUUYECKUMHU
NOHATUSMH U HaBBIKAMHU OCYLIECTBISJIOCH IOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJII0/IEHUEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHUCTEMY T'€OMETPUYECKHMX MPEJICTABICHU OOyYarouIuxcs, pacliupss u
yryOnsis e€, 00pasys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoautcs 2 yaca B Hegemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHSATHS  CTEpEOMETpUH. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTH4YECKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIECICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IMpsAMBIX B IIPOCTPAHCTBE. IEPECEKAOIIMEC,
napaJulelIbHble W CKpelluBarommecs mnpsMbsle. llapamnensHOCTs HPSAMBIX H
IUDIOCKOCTEW B NPOCTPAHCTBE. MAPAJUICIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; NAPALIEIBHOCTD NMPAMOW M IUIOCKOCTU. YTUIBI C
COHAIIPaBICHHBIMA CTOPOHAaMM; YIOJd MEXIy IpPsAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTh INIOCKOCTEN: NTapalyIe/IbHbIC IINIOCKOCTH; CBOKCTBA ITapaJIICIIbHBIX
wiockocteil. [IpocTeiimue npocTpaHCTBEHHbIE (UTYPhl HA MIOCKOCTHU: TETPAdID,
KyO, mapasuiesienuie]]; HOCTPOEHUE CEYEHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIIECHINKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPsAMBIE MapAJUICIbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, TeopemMa O MpsMOU
NEPIECHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE. YIOJ MEXIAy NPSAIMOU H
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHMHBIA Yroid JBYTPaHHOIO  yIJIa.
[leprieHIMKYJSIp U HAKIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT IPSMOH JI0 MIIOCKOCTH, MPOEKIHs (PUTYpBI Ha MIIOCKOCTh. [leprnenanKyaspHOCTh
IUIOCKOCTEU: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTER. Teopema o Tpéx
MEPIICHINKYIISIPAX.

MHoOrorpaHHuKHu

[IoHATHE MHOTOIrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKHY; pa3BEPTKA MHOrorpaHHuka. [Ilpusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHHUS NMPU3MBbI; IpsiMasi U HaKJIOHHAs MPHU3Mbl; OOKOBas U
MTOJTHAs ITOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, PSMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. llupammpma: n-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOIHASI TIOBEPXHOCTh MUPAMU/IbI; TIPABUIIbHAS U
yceu€HHass MNHpaMHjaa. OJIEMEHThl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTOTPAHHMKU: MOHATHE MPAaBUJIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MPU3MaA U
NpaBWJIbHAs MHPAMHIA; NPaBUJIbHAS TPEYrojibHasg MNHPaMUAa W IPABWIbHBIN
terpa’ap, KyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTad3p,
nonekaap u ukocasap. CeueHns Npu3Mbl U TUPAMUIBIL.

CuMMeTpHsi B NPOCTPAHCTBE. CUMMETPHSI OTHOCHTEIBHO TOYKH, IMPSMOH,
IJIOCKOCTH. DJIEMEHTBI CAMMETPUH B MIUPAMUAAX, TapaJUICIICITUATIEAAX, IPABUIIbHBIX
MHOTOTPaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB. pEéOpa, JuaroHayid, YIJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH MPSIMOM MPU3MBI,
IUIOIIA/Ib OCHOBAHMM, TeopeMa 0 OOKOBOM IMOBEPXHOCTHU NMPsAMOi pu3msl. [Tnomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM NHUPAMHIBI, TEOpPEMa O
wionaau yceu€Hnoi nupamubl. [louarue 06 o0béme. O6bEM mupaMubl, IPU3MBI.

[TonoOupie Tena B mnpocTtpaHcTBE. (COOTHONIEHHS MEXIy IUIOMIAIIMU
HOBEPXHOCTEN, 00bEMaMU MOJTOOHBIX TEN.

11 KIIACC

Tena Bpamenust

[Hunuaapuyeckas MMOBEPXHOCTH, oOpazyronue HWIHHAPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKOW TMOBEPXHOCTH. L{WMMHIOpP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, O0Opa3zywlnas U OCh, IUIONIAJAb OOKOBOW U IOJHOU
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yromas
1 OCh; TIJIOIIA/Ih OOKOBOM U TIOJIHOM OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromime
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, TUaMeTp; IUIOIIAb MOBEPXHOCTH C(EepHI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
I01aab ChEepHI.

N300pakenne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KoMOuHatuu Ten BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONUCAHHBIN
oK0J10 cpepsl; cdepa, BMCcaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAIICHUSI.

[Tonsarue 06 060nEMe. OCHOBHBIE CBOMCTBAa 00HEMOB Tell. TeopeMa 00 00bEMe
MPSMOYTOJIBHOTO Tapajienenunena u ciaeAcTBus u3 He€. OO0bEM HUITUHIPA,
koHyca. O0BEM 11apa u momab chepsl.

[Tomo6nble Tenma B mpocTpaHcTBE. COOTHONMICHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEJ.

Ceuenus muuHpa (mapaielbHO U IEPIICHIUKYIIIPHO OCH), CEUCHHSI KOHYCa
(mapasutesbHOE OCHOBAHUIO M MTPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocT U B mpocTpaHcTBe. ClioKeHUe U BBIYMTAaHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PaznoxeHne BeKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamenenunena. Pemenwe 3amay, CBS3aHHBIX  C
IPUMEHCHUEM TIPABWJI JCUCTBUM C Bekropamu. [IpsMoyrosnbHas cucrema
KoopauHaT B mnpoctpaHctBe. Koopamnatel BekTopa. IIpocreimue 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamu. CKasIpHOE MNPOU3BEIICHHE BEKTOPOB.



Brruucnenue YTJI0B MCXKAY MPAMBIMH M ITIJIIOCKOCTAMM. KOOpI[I/IHaTHO-BCKTOpHBIﬁ
MCTOJ IIPU PCIICHUU I'COMCTPHUUCCKHUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MPOTPAaMMBI  Y4EOHOTO TpeaMeTa
«MaTeMaThkKa» XapakTepUu3yroTCs:

I'pa:xknanckoe BocmuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCHUHUCKOro OOINECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBJICHUM,
nporenyp TpakmaHcKoro oOmiectBa (BBIOOPBI, ONPOCHI M TMp.), YMEHHEM
B3aMMO/JICUCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMU B COOTBETCTBHU C HX
GyHKIMSIMU ¥ HA3HAYEHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPaKTaHCKON MJACHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMAaTHUUYE€CKOW IIKOJIBI,
K HCIOJb30BAHUIO ATHX JOCTIKEHUHM B JPYTrUX HayKaxX, TEXHOJOTUSX, cdepax
HKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHUEM JTyXOBHBIX EHHOCTEN POCCHICKOTO HApoJa,;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHUN HAYKH U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOWYMBOTO OYIyIIEro.

JcTeTH4eCcKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ICTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXACHUI; BOCTPUUMUYHUBOCTHIO
K MaTEMaTHUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE!

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYECKHUE 3HaHHUS B
HMHTEpecax 3JJ0pOBOro U 6€30MmacHoro oopasa >KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370POBBIO (3I0pOBOC MUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH H
OT/BIXa, peryisipHas pu3nUecKas akTUBHOCTD); (PU3MUECKOTO COBEPIIICHCTBOBAHMS,
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AEATETBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZYy, OCO3HAHHEM IIECHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHOM  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHEM COBEPINAaTh OCO3HAHHBIA BBIOOD
Oynymieit npodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILJIaHBI,
FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTUYeCKOMYy OO0pa3oBaHUIO W



caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEM J>KU3HU, TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PEIICHUHU TPAKTUUYECKUX 3aJ1a4 MaTeMaTHYECKOW HAMpPaBICHHOCTH.

IKO0JIOrHuecKoe BOCIIUTAHHE!

c(hOPMHUPOBAHHOCTHIO AKOJIOTHYECKON KYyJIbTYpbl, TMOHUMAHHEM BIIHSHUS
COI[MATIbHO-?)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJIHONU M COLUATIBHON
Cpedbl, OCO3HAaHHMEM TJIO0AIBHOTO XapakTepa dKOJOTUUYECKHUX  MpoOseMm,;
OpUEHTAIlMe Ha NMPUMEHEHHWE MAaTeMaTHYCCKMX 3HAHWUU JUIs PEIICHHUS 3a/Jad B
00J1aCTH OKPY’KAOIIEH Cpepl, INTAHUPOBAHUS MOCTYITKOB M OIICHKH UX BO3MOKHBIX
MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOT'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH ©  OOIIECTBEHHOM MPAKTUKH, ITOHHMMaHHUEM
MaTeMaTUYECKOM HayKh Kak c(epbl 4YeOBEUECKON IeATEeNIbHOCTH, JTaloB €
pPa3BUTUS M 3HAUYUMOCTH JJISI Pa3BUTHUS IMBWIM3ALMM, OBJIAJACHUEM SI3BIKOM
MaTEMAaTUKM W MaTeMaTUYECKOM KYJIbTYpOH Kak CpEJCTBOM IIO3HAHUS MHPA,
FOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO U MCCIEAO0BATEIBCKYIO JEATEIBHOCTD
WHJUBUYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaTreMaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbLHBIMH
NO3HABAMEIbHBIMU  OCLCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusMu, YHUBEPCANbHbIMU Pe2YSIMUBHBIMU OeliCMBUSMU.

1)  Vuueepcanvmuvie = nosmasamenvhvle  Oelicmsus, — 00eCneuuU8arOm
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL  OKpYJcanweco  Mupd,  NpuMeHeHue  J02UYeCKUX,
UCCNe006aMeNIbCKUX ONepayull, yMeHull pabomams ¢ ungpopmayuei).

ba3oBbie Jiornyeckue JeiicTBHUA.

e BBIABISITh M XapaKTEPH30BATh CYIICCTBCHHBIC NPU3HAKH MAaTEMAaTHICCKUX
OOBEKTOB, TOHSATHN, OTHOUIEHWHA MEXKIYy IOHATUIMH, (OPMYIUPOBATH
OMpENeNICHUS]  MOHATUH, yCTaHABIMBATh CYIIECTBEHHBIH  IPHU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJiI OOOOIICHHS W CpPaBHCHUSA, KPUTCPHUH
MIPOBOIMMOTO aHAJTHN3A,;

e BOCIPUHHUMATH, (OpMyIHpOBaTH W  MPeOOPA3OBBIBATH  CYIKICHUS:
YTBEPAUTEILHBIE W OTPHUIATCIbHBIC, €AMHWUYHBIC, YAaCTHBIC W OOIIHE,
YCIJIOBHBIC;

e BBIABIATh  MaTeMaTHYCCKHUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3H U
npoTuBOopedrss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHH;



e JIeNaTh BBIBOABI C HCIIONH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKIIFOUEHUH TI0 aHAIOTHH;

e TIPOBOIUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHIECKHUX
YTBEPXKIACHUH (IIPsIMBbIC M OT MPOTUBHOTO), BHICTPAMBATH apTyMEHTAITHIO,
IPHUBOIUTL TPUMEPbl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHSI U BBIBOJIBI;

e BBIOMpATH CIOCOO pelleHUS y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHMs, BBIOMpaTh HaWOONEe MOIXOIANIMA C yYETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBaTebCKue NelCTBHUS

e HCIOJB30BaTh BOMPOCH KaK MCCIEIOBATEIbCKUN HHCTPYMEHT TIO3HAHMS;
(GbopMyJIMpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUHE, MpodIemMy,
yCTaHABIIMBAaTh HMCKOMOE MW  JlaHHOe, (OPMHPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

e TIPOBOIWTH CaMOCTOSITEIIBHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SIBJICHUSA, TIPOIECCA, BBISABICHUIO 3aBHCHMOCTCH MEXKITY
00BEKTaMH, SIBJICHUSMH, TIPOIICCCAMH;

e CaMOCTOSITEIHLHO (POPMYJIHMPOBATH 0OOOIEHUS U BHIBOJABI MO pe3yJibTaTaM
IPOBEIEHHOTO HAOJIOICHUS, WCCIICOBAHMSI, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0OOOIICHHUIA;

e IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TaKKE BBIIBUTAThH
IPEJITOJIOKECHHS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c nHpopmanueii:

e BBIABJIATH NepUIIUTHI HHDOPMAIIMY, JTAHHBIX, HEOOXOIMUMBIX JIJIsi OTBETA Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BHIOMpaTh  WHGPOPMAIMIO W3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIUIO
Pa3IUYHBIX BUIOB B (DOPM MpEICTaBICHUS,

e CTPYKTYypHUPOBaTh MH()OPMAIIHIO, TIPEICTABIATH €€ B PA3IMUHBIX (OpMax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHHMBATh Ha1EKHOCTh uHbOpMaITUH 1o CaMOCTOSITEIIBHO
c(OpMYyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanvhvie KOMMYHUKAGMUGHble  Oelicmeusi, 00ecneuusaom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO01menue:

e BOCIPHUHHUMATH ¥ (POPMYITHPOBATH CYKJICHUSA B COOTBETCTBHH C YCIOBHIMHM
Y [IEJISIMHU OOILEHUS; ICHO, TOYHO, TPaAMOTHO BBIPa)KaTh CBOKO TOUKY 3PCHHUS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JAaBaTh IOSICHEHUS 10 XOAY PELICHUS
3a/1a4i, KOMMEHTHPOBATh NIOJIyYCHHBIN PE3YIIbTAT;

B X0/ 00CYKJI€HUS 3a]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOIl TEMBI,
npoOJIeEMBI, pelIaeMoil 3a/1a4u, BBICKAa3bIBaTh UEH, HALIEJICHHbIE HA TTIOMCK
pEelIeHNs; COMNOCTABIATH CBOM CYXKICHHMS C CYXACHUSAMH JIPYyTUX
YYaCTHUKOB JHaJIora, OOHapyXUBaTh Pa3JIMYUE€ U CXOJCTBO MO3UILIMIA; B
KOPpPEKTHOH popme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWs  3aJayd,  OKCIEPUMEHTA,
UCCJIETIOBaHMSI, POEKTA; CAMOCTOSTENIBHO BEIOUPATh (OpMAT BBICTYIUICHUS
C Y4ETOM 3aJa4u MPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

MMOHMMATh U UCTIOJI30BaTh MPEUMYIIIECTBA KOMAHAHON U MHIWBUAYaIbHOU
paboThl TMpPHU PEIICHUH YYEOHBIX 3aJlau; NPUHUMATH 1I€JIb COBMECTHOM
NEATEeIbHOCTH, IUIAaHUPOBATh  OpPraHU3allMi0 COBMECTHOM  paboTHI,
pacrmpenenarTb BUIbI padOT, JIOrOBApUBATHCS, OOCYXIAaTh MPOIECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBATh B TPYMITOBBIX (hopmax padoThl (00CykaeHMs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBIIOJIHATH CBOIO YacTh pabOThI W
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOMIMM NPOAYKT TO KPUTEPHSM,
chOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pecynamugHsle Oelicmausi, 06ecnedusarom Gopmuposarue
CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEILICHUS 3a]1aud, BHIOUPATh CIIOCO0 PEIICHUS
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(dOopMaIuu.

CaMOKOHTPOJIB!

BJIAJETh HABBIKAMU TO3HABAaTEIbHON pedaeKkcuu Kak OCO3HAHMS
COBEpLIAEMBIX IEUCTBUU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB,;
BJIa/IETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoIecca U pe3yJsIbTara
peleHns MaTeEMaTHYeCKOM 3a1auH;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PEIICHUY 3a0a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUAM, OOBSICHATH
MIPUYUHBI TOCTHKEHUS WM HEAOCTHXKEHUS PE3YJIBTATOB AEATEIIBHOCTH,
HAXOJIUTh OIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBatTh MOHITUSIMU: TOUKA, MPSAMasi, IIIOCKOCTb.

[IpyuMeHATP aKCUOMBI CTEPEOMETPUU U CIIEACTBUS W3 HUX IIPU PELICHUU
r€OMETPUUECKUX 3a/1a4.

OneprpoBaTh NOHATHUAMU: MAPAIIIETBHOCTh U NEPIIEHAUKYIIAPHOCTD IPSMBIX
Y TUTOCKOCTEM.

KnaccudunupoBaTe B3aUMHOE PACIONIOKEHHE NPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH. ABYIPAHHBIN Yroy, TpaHU JIBYTPAHHOIO YIJIA,
pedpo ABYTPAHHOTO yria, JUHEHHBIA Yroyl JBYIPaHHOIO YIJIa; rpajycHas mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh MNOHATHSMH. MHOTOIPAHHUK, BBINYKJIbIA W HEBBITYKJIbINA
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOT'OI'PaHHUKA, IIPABUIIBHBIM MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOIPAaHHHMKOB (MHUpaMuia; MpPHU3MA,
PSIMOYTOJIBHBIN MapajuieenuIe, Kyo).

KnaccuduimpoBatb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUSA A
kaaccuukanuy  (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, TPaBUJIbHBIC
MHOT'OT'PaHHHUKH; MPSAMbIC ¥ HAKJIOHHBIC TIPU3MBI, TTApaJLICIICITUTIIC IBI).

OneprpoBaTh MOHATUSIMHU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBICHATH TPUHIMIIBI TIOCTPOEHUS CEYEHUM, UCTIOIb3YSl METO/I CJIEJIOB.

CTpouTh CE€YEHHsT MHOTOTPAaHHHUKOB METOAOM  CIIEIOB,  BBINIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEIKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BHI
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOXKJIECHUE FEOMETPUUYECKHUX BEJIMUMH 10 00pa3uaM Wiu
aNroOpuTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKHE METOAbl TPU PEIICHUU
CTAHJAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUM MEXITY NBYMS
TOYKaMH, OT TOYKM JO NOPSAMOW, OT TOYKHM JO IUIOCKOCTH, MEKIY
CKPEIIMBAIOLINMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKHUX BEJIMUMH 10 00pa3uaM Wiu
aNropuTMaM, TPUMEHSSI HW3BECTHBIC AHAJUTHUYECKHE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJa4 Ha BBIYHCICHUE YIJIOB  MEXIY
CKPCIIMBAIOIMINMUCS MPSIMBIMH, MEXAY NOPAMOM H  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruuciate 00bEMBI M ILIOMIAAM MOBEPXHOCTEH MHOTOTPaHHHUKOB (IpH3Ma,
UpaMu/Ia) ¢ IpUMEHEHHEM (POPMYIT; BBIYHUCIISITh COOTHOMICHHS MEXKIY TUTOIIA STMH
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAHHHUKOB.



OnepupoBarh NOHATHAMHU. CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTAaBICHHYIO Ha YepTEXKax U
pPUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJis1 pEIICHUs CTEPEOMETPUUECKUX 3a/1ay,
IIPEANOIAraloIIMX HECKOJIBKO IIAr0B PEIICHHUs], €CIIU YCIOBUS IPUMEHEHHMS 3aJaHbl
B SIBHOH (popme.

[IppuMeHATP MPOCTEUIIHE NPOrPpaMMHBIE  CpPEICTBA MW 3JIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAUTH NpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHWSA HA IPAKTUKE. AHAJIW3UPOBATh PEAIbHBIE
CUTyallun W IIPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMYIMpPOBAaHHOM MPOOJIEMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUd Ha s3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHNEM T'€OMETPUUECKUX MOHATHI U TEOpeM, ammapara aireOpsl; pemarhb
IIPAKTUYECKHE 3aa4H, CBA3AHHBIE C HAX0KICHUEM T€OMETPUYECKUX BEJINYHH.

11 KJIACC

OnepupoBaTh MNOHATUSIMU: I[WIMHAPUYECKAs MOBEPXHOCTh, O00pa3yroiiue
MUIMHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacrno3HaBath Tesa BpaiieHus (MWIMHID, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOMYYEHUS TE BPAILICHHUS.

KnaccuduimpoBath B3auMHOE pacrosiokeHue chepol v MI0CKOCTH.

OnepupoBaTh MNOHATUSIMU. IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBOM CIIOM, OCHOBAHUE IIAPOBOIrO CJIOSA, BBICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Beruucnars 00bEMBI M IUIOMIAAW  TOBEPXHOCTEW TeJ  BpallleHUS,
TE€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYT.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBINA B ChEPy ¥ OMUCAHHBIH
oko0J10 cpepsl; cepa, BIMCaHHAsT B MHOTOTPAHHUK WJTU TEJI0 BPaIllCHUSI.

BeIunCIATh COOTHOIIGHHUS MEXKY IUIOMIAISIMU MOBEPXHOCTEH U 00BEMaMuU
MMOJOOHEIX TEI.

N300pakath u3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHWEM MPOCTHIX
YEPTEAKHBIX HHCTPYMEHTOB.

BBINOHATE (BBIHOCHBIC) IJIOCKHE YEPTEIKU M3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: BUI cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHUS.



W3Bnekatb, HWHTEPNPETUPOBATL U IMpeoOpa3oBbIBATh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHUS BEKTOpA Ha YNCJIO, OOBICHATh, KAKUMU CBOMCTBAMU OHM 00JIaJatoT.

[IpuMeHATh paBUIIO MapajuieIenunesa.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxoaute cyMMy BEKTOPOB U IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEICHUE, pACKIAAbIBATh BEKTOpP II0 JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJis pEHICHHUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOJIATal0IMX HECKOIBKO 1IIar0B PEILLIEHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl
B IBHOU (hopme.

Pemars mpocreiimmne reoMeTpudecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJA.

Pemlarp 3azayn Ha J0Ka3aTesbCTBO MATEMATUYECKUX OTHOLICHUH W
HAXO0KJEHUE FEOMETPUUYECKHUX BEJIIMYMH 110 00pa3liaM WiIu alropuTMam, IpuMeHss
W3BECTHBIE METO/IbI IIPU PEIICHUM CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATh MpPOCTEWIIHE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a1aY.

[IpuBOINUTH NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKWA3HU, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJyYECHHBIE 3HAHWS HA IPAKTUKE. AHAJIW3UPOBATh PEATbHBIE
CUTyallud W IIPUMEHATb HU3YYEHHBIE IIOHATHS B IpPOLECCE IIOUCKA PEIICHUs
MaTeMaTH4eCcKu C(HOpMYIMpPOBAaHHONW MPOOJIEMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallud Ha s3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHUEM F€OMETPUUYECKUX MTOHATUHI U TEOpPEM, anmnapara ajnreopsbl; pemarhb
MIPAKTUYECKUE 3aa4H, CBA3AHHBIE C HAX0KICHUEM T€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposbie)
Konrpoabnbie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBarte/ibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
1 B 1
BE/ICIHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsiMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIUKYISIPHOCTD MPSIMBIX U 12 bubmmorexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
4 10 1
VYTIbl MEXKIY TPSIMBIMU U TIOCKOCTSIMH https://m.edsoo.ru/1c209e37
bubnmoreka LIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
0 OOBEMEI MHOrOTpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa HOK
P ' P A https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/n P Kontposabubie IIpakTnueckue (unbp )
NMPoOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
bubmuoreka [JOK
1 Tena ppauteris 12 https://m.edsoo.ru/1c209e37
N bubmuorexka [JOK
2 1
OObembr Tex > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIUHATHI B IPOCTPAHCTBE 0 https://m.edso00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cHUCTeMaTu3alrs 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4yacoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3yyeHHsi o0pa3oBaTeJibHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
1 1/1506 I;)KGHI/ISI HapI/IC Kax: 1 bubmmorexa [JOK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300paKEHUS TUIOCKOCTEH,
napauIebHbIX MPSIMBIX (OTPE3KOB),
CepeNHbBI OTpE3Ka
[TonsaTHA: nepecekaromuecs
2 IJIOCKOCTH, TTIEPECEKAIONITHECS 1 bubmorexa HOK
1P https://m.edso00.ru/2d8a9c99
npsiMasi M MJI0CKOCTh
[TonsTHst: mepecekaronecs
3 TJIOCKOCTH, TTIEPECEKAIONTHECS 1 bubmmorexa [JOK
» TIEP https://m.edsoo.ru/db685e73
psiMasi M IJI0CKOCTh
3HAKOMCTBO C MHOTOT'PaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuoreka [IOK
PHUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edso00.ru/a63959d
geprexax
HavanwsHbie cBeeHNs 0 KyOe u

5 MUpaMUIE, UX PA3BEPTKU U MOJEIIH 1 bubnmorexa [TOK

PamIe, 1x passep ' https://m.eds00.ru/b30dff38
CeueHust MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavanbsHbie cBeneHUs 0 KyOe u

6 nupamujie, X pa3BEPTKU U MOJEIH. BuGmnorexa LIOK
https://m.edso0.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTue 06 akCMOMaTHYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmorexa [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTue 06 akCMOMAaTHYECKOM

8 IMOCTPOEHUH CTEPEOMETPUHU: bubnnorexa [JOK
AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsTHE 06 aKCHOMAaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPUU: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonaTHEe 06 aKCHOMATHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPHH: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPHUU U https://m.edso00.ru/258fc245
CJIEJICTBUS U3 HUX
B3anmMHoe pacronoxkeHue npsMbIX B

1 IIPOCTPAHCTBE: NEPECEKAOIINECS, bubnuorexa [IOK
MapajuieIbHbIE U CKPEIIUBAOIINECS https://m.edso0o.ru/1a2520f6
TIpsIMBIC
[TapaniaenbHOCTh MPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE!

12 napajuleIbHbIE MIPSIMBIE B Bubmiorexa LIOK

MIPOCTPAHCTBE; MAPaIIEIBHOCTh
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
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[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/eeld19b9
IJI0CKOCTH
14 VYTIIibl ¢ COHanpaBiIeHHBIMU bubnmorexa [JOK
CTOPOHAMU https://m.edso00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMU B bubnnorexa [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEHN: bubnnorexa [JOK
MapaJyieabHbIE TIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa napajienbHbIX bubnmnoreka [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocrelimne npoCTpaHCTBEHHBIE
19 (pllzr bl Ha rmoixocr;n' TETpad bubmmorexa [OK
P + TEIPEID, https://m.edso0.ru/4a28dc02
KyO, mapasienenumne
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE CEHeHit https://m.eds00.ru/1d434d0f
bu6mmoreka [JOK
21 IT i
OCTPOCHHG CeHEHIE https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[IpsiMble U TIOCKOCTH B bubnuorexa [IOK
npocrpancTse. [lapamiensHOCT https://m.eds00.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN "
[TepieHAMKYAAPHOCTD NPAMOU U
PTIEHA .y P P bu6mmorexa [IOK
23 IUIOCKOCTH: TIEPIICH UK YIS PHbIC

IIpsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
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24 [Ipsimble napasuienbHble U bubmumorexa [IOK
MEePIECHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble napaenbHbIe U bubnuoreka [IOK
MEPIEHIUKYISIPHBIE K INIOCKOCTH https://m.eds00.ru/ba545966

26 [Ipu3Hak nepneHaAuKyISIpHOCTH bubmmoreka [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIsIpHOCTH bubnnorexa [JOK
MPSMOM U TJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoi bubnuorexa [JOK
NEePHEHAUKYISIPHON MIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEePIEHANKYISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKJIIOHHBIE:

31 paccTosTHUE OT TOYKH JI0 TJIOCKOCTH, bubnnoreka [JOK
paccTostHue OT IPSAMOU 10 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

39 pPacCTOsTHUE OT TOYKH JI0 TJIOCKOCTH, bubnmorexa [JOK
paccTosiHue OT NMPSAMOU 110 https://m.edsoo.ru/66fefadd
MJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [IOK
paccTositHue OT NMPSAMOU 110 https://m.edsoo.ru/a5b7b8e3
MJI0CKOCTH

34 IleprieHAUKYISAp U HAKIIOHHBIE! bubnuoreka [IOK

PaCCTOSAHUEC OT TOYKHU O IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NMPSMOU 110

IUIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXKIY bubnnorexa [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yToJ, TMHEHHBIN yTroJl bubmmoreka [JOK
JIBYTPaHHOT'O yrJja https://m.edsoo.ru/5fa0b3ce
37 JIByIpaHHBIN yroJ1, TMHENHBIN Yroil bubnnorexa [JOK
JBYTPAHHOTI'O yTIjia https://m.edsoo.ru/c7c777ed
IlepnieHIMKYIIPHOCTD TNIOCKOCTEH:
38 Il PII)sHaKZl neyneg HKYIISIPHOCTH bubmnorexa [IOK
p P f[ yip https://m.edsoo.ru/ec3e2da3
JBYX IJIOCKOCTEH
[lepneHquKyISPHOCTD MJIOCKOCTEH:
39 MIPU3HAK NEPHEHIUKYISIPHOCTH bubnnorexa [IOK
p p Uﬂ yip https://m.edsoo.ru/ed9e2a8e
JIBYX TIOCKOCTEHN
IlepnenaAMKYISIPHOCTD TNIOCKOCTEH!
40 i §3Ha1<ﬂ neyneg HKYJISIPHOCTH bubmmorexa [TOK
p p sz yip https://m.edsoo.ru/ba75dc57
JBYX IJIOCKOCTEN
41 Teopema o TpEX NepHeHAUKYIApAX bubmmorexa [TOK
P P PHCHAMKYIP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NEepHESHAUKYIIApAX bubnnorexa LIOK
P p PTICHAMKY AP https://m.edso0.ru/52188a7d
43 Teopema o TpEX NEepHEeHIUKYIIApAX bubnnorexa LIOK
P p PTICHAMKY AP https://m.edso0.ru/9f246736
KonTponbHas pabora mo temam
44 "[leprieHANKYISPHOCTD MPSAMBIX U bubnuorexa [IOK

MJIOCKOCTEH' ' U "V TIIBI MEXTY
MPSIMBIMU U TUIOCKOCTSIMH '

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE DJIEMEHTEHI

bubmuoreka [JOK

45 MHOTOTPaHHHUKA, BBITTYKJIbIC U
P Y https://m.eds00.ru/2d24e873
HEBBIMYKJIbIe MHOTOIPaHHUKH;
pa3BEépPTKa MHOTOTPaHHHKA
[Tpu3ma: N-yroybHas Mpu3Ma, rpaHu
Y OCHOBAHUS NPU3MBI; IIpsAMasi U bubnuorexa [JOK
46
HaKJIOHHAs MTPU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MOJIHASL TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, NpsMOYTroJIbHBIN bubnuorexa [JOK
MapajuiesenuIie] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroyibHas NUpamuia,
IPaHU ¥ OCHOBaHHE IMUPAMHU/IBI;
48 OOKOBasl ¥ TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
P https://m.edsoo.ru/fblcd0as
MMUPAMHU/IBI; TIPABUIIBHAS U
yceu€HHas nupaMmuaa
[IpaBunbHBIE MHOTOTPAHHUKH
MOHATHE MMPABUIHBHOTO
49 MHOTOTpaHHHKA; IPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBWIbHAS TUPAMUJIA; https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS TTHpaMHUIa
Y TIPAaBUIIBHBIN T€Tpadip; KyO
[IpencraBnenue o MpaBUIIBHBIX
50 MHOTOTPAaHHUKAX . OKTAd]I bubmorexa LOK
P ' P https://m.edsoo.ru/a0fdd5bf
JOJIEKadAP U UKOCAIP.
CumMMeTpus B MPOCTPAHCTBE:!
51 CUMMETpPUSI OTHOCUTEIIBHO TOUYKH, bubnmorexa [JOK

MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTUpaMUIaX,

https://m.edsoo.ru/b9e777d9
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napajjiejacnuineaax, nmpaBuIbHbIX
MHOI'OI'paHHHUKax

Briuuciienue 3j1eMEHTOB

bu6mmoreka [JOK

2 - pé
> MHOFOTPAHHHKOB: PEOpa, https://m.edsoo.ru/6cdbecef
JUarOHAJH, YTIIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTHU MPAMOM
53 MPU3MBI, TUIOMIAb OCHOBAHHIMA bubmotera [JOK
p ' Haa . ' https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
IIPSIMOM TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHOMN
54 MUPaMUJIbl, TEOPEMA O TIIOLIAIN bubmorexa LHOK
p Uﬂ » TEOP HI A . https://m.edso0.ru/5603e30b
OOKOBOI1 TOBEPXHOCTH YCEUEHHOM
TTUPAMH/TBI
55 KonrtponbHas pabora o Teme bubnuorexa [IOK
"MHOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
" bubmuoreka [JOK
56 IT
onsThe 00 00BEME https://m.edsoo.ru/7ad0020b
N bubnmorexa [JOK
> OnEm nHpavip! https://m.eds00.ru/235171b3
i bubnmorexa [JOK
%8 OObEM mipaviLe! https://m.edsoo.ru/f47dfefd
i bubnmorexa [JOK
59 OnEM npami b https://m.eds00.ru/79¢10312
i bubnuorexa [JOK
60 OnEM npami b https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI bubmorexa [JOK

https://m.edso00.ru/79853608
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bubmuoreka [JOK

62 O0BEM mp3MEI . https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OOBEM mpu3MbI . https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme 1 bubmmoreka [JOK
"O0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHME, 0600IICHNE
65 CUCTEMaTH3aIs 3HAHUM. 1 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IICHNE
CUCTEMAaTH3alus 3HAHUH.
Brruunciienue paccTOsIHHIA: MEXTY
66 JBYMsI TOUKaMH, OT TOYKH 0 1 bubmorexa HOK
. https://m.edsoo.ru/f7792ba9
MPSIMOIA, OT TOYKH JI0 MIOCKOCTH,
MEXTy CKPEIINBaAIOIIUMUCS
MPSIMBIMH
bu6mmoreka [JOK
67 HroroBas koHTponbHas paboTa 1 https://m.eds0o.ru/b9146bc0
[ToBTOpeHue, 060061mEeHNE
CUCTEMaTH3AIMs 3HAHHH.
Brruucnenue yriioB: Mex
68 CerHII/IBaIOHIZIrMI/ICSI prﬂ\fliMH, 1 bubmmorexa LIOK
. https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
e Tema ypoxa Kounrpoabnsie IIpakTHueckue Aara tuposkie
n/n Bcero u3yueHusi  oOpazoBaTeibHbIE
padoThI padoThI pecypeni
Cdepa u map: HeHTp, paaunyc,
1 JUaMeTp; TUIOIAaab TOBEPXHOCTH 1 bubmorexa LHOK
https://m.edso00.ru/0341bc2b

cdepbl
B3aumnoe pacnonoxenue chepsl

5 Y TUIOCKOCTH; KacaTeabHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; MIomanb https://m.edsoo.ru/bed12a43
chepsr

3 Nzobpaxenue chepsl, mapa Ha 1 bubnuorexa [JOK
miockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MIOBEPXHOCTD,

4 00pa3yroIue MUIHHIPUIECKOM 1 bubnnoreka [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IWIHHPAYECKON TTOBEPXHOCTH
[{unwHIp: OCHOBaHMS M OOKOBAS

5 MOBEPXHOCTh, 00pa3yroIas  OCh; 1 bubnmorexa [JOK
iona b 60KOBON U MOTHON https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakenne nunuHApa HA
m1ockocTH. Pa3BépTka nuimHapa.

6 Ceuenus mumuHapa (IIOCKOCTBIO, 1 bubnmoreka [JOK

napasuieIbHON WIn
MEePIEeHANKYISIPHON OCU
UIMH/IPA)

https://m.edsoo.ru/016e25eb
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Konnueckast n0OBEpXHOCTD,
o0pasyrolre KOHUYECKOH

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOM MOBEPXHOCTH
Konyc: ocHOBaHue U BepiMHa,

8 o0pa3yroIias ¥ 0Ch; IJIOMAIb bubmoreia LOK

PasyIe b https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VceuéHublit KOHYC. 00pa3yromme u

9 BBICOTA; OCHOBaIi]I/Iﬂ u gOKzBaI;I bubmorexa HOK
' https://m.edso0.ru/1468bab3

MMOBEPXHOCTH
H3o006paxeHne KoHyca Ha
10cKOoCTH. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (ITOCKOCTBIO, bubnnorexa [JOK
napasuieIbHOM OCHOBAHHIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTHIO, IPOXOIAIIEH Yepe3
BEPIIUHY)

11 KomOunanus ten BpaiieHus u bu6nmoreka [JOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OnMCaHHbIA

12 okono cepsr; chepa, BriricaHHAS B bubnmorexa [JOK
MHOT'OI'PaHHUK WIH B TEIO https://m.eds00.ru/0b136158
BpaIieHus

13 [Tonsatue 06 06bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmoreka [IOK

14 O061é '

M LIHHApa, Kofyca https://m.eds00.ru/5513d87b

15 O0bBéM 1mapa U mIomaas chepbl bubmmorexa [TOK

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TEeNa B IPOCTPAHCTBE.
COOTHOIICHHS MEXTy TUIOIIAISIMU

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMOAOOHBIX TEI
KonTtponsHas paboTa no remam
17 "Tena Bpamtenus’” U "O0bEMBI buGnnorexa LIOK
N patt https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha mI0CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cr10)KeHHe Y BEIYUTAHUE BEKTOPOB bubnnorexa [IOK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA HA YHCIIO bubmorexa LOK
P https://m.edsoo.ru/dee379eb
Pa3znoxxenne BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPAM bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MIPUMEHEHNEM IIPaBUII JEUCTBUH C bubmmorexa [IOK
p p a https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHEBINA METO
23 o I/IpiH_ICHI/II/I reOMef NYECKUX ! bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrteMa
KOOPIMHAT B IIPOCTPAHCTBE.
b POCIp bu6mmoreka [IOK
24 Koopaunats! BekTopa.

[Ipocreiimue 3a1aun B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058
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Yrois MexX1y BEKTOPAMH.

25 CkanspHoe NMpON3BEICHHE bubmmorexa [JOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brerunciienue yrioB Mexay bubnnorexa [HOK
MPSMBIMH U TIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
Kontponbhas pabota no teme

27 "BekTopsl 1 KOOPIUHATHI B bubmorexa LHOK

N https://m.edsoo.ru/77c22fc5

IIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE U

08 cHUcTeMaTH3alus 3HaHU . bu6mmoreka [IOK
OcHoBHble GUrypsl, PaKTsl, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IJIaHUMETPUU
[ToBTOpEHME, 0000IICHUE U

29 cUCTEeMaTU3alus 3HAaHUM. bubnnorexa [JOK
OcHoBHble GHUTYPBI, PaKTHI, https://m.edso00.ru/078cd184
TEOpEMBI Kypca MIaHUMETPUU
[ToBTOpenue, o6odIIEHNE 1

30 cUcCTeMaTHU3alys 3HaHuil. 3anauun bubnnorexa [JOK
IJIAHUMETPUHU U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 0600IIEHNE U

31 CHUCTEeMaTH3aIus 3HaHUK. 3a1a9n bubnuorexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdad7
perieHus
[ToBTOpeHme, 0600IIEHNE U

39 CHUCTEMaTH3aIus 3HAHHH. bubnuorexa [JOK

OcHoBHBIE GUTYPHI, (PaKTHI,
TEOPEMBI Kypca CTePEOMETPUHI

https://m.edsoo.ru/74b2ad91
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bubmuoreka [JOK

33 Hrorosas kouTpomLHas padota . https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHUE U 1 bubnmorexa [JOK
cHUcTeMaTh3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeiMeTHBIE Pe3yJabTaThl 0CBOCHUS] OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero 00pasoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPsMasi, MJIOCKOCTh
25 [TprMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX IIPU PELICHUN
' reOMEeTpPUUYECKUX 3a1a4
23 OnepupoBaTh MOHATHSIMH. MapPAJIEIBHOCTh U IEPHEHIUKYISIPHOCTD
' OPSMBIX U MJIOCKOCTEN
-4 KnaccugunupoBars B3aMMHOE pacIioyio’KeHUE MPSIMbIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh HOHATUAMMU: ABYTPaHHbII yroj, TpaHy IBYTPaHHOTO yIJIa,
7.5 peOpo IBYrpaHHOTO yrjla, JHMHEHHBIH Yrod JBYIrpaHHOTO YIJIa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKIIBIN
7.6 MHOTOTPaHHUK, AIIEMEHTHI MHOTOTPaHHHKA, MPaBUJIbHBII
MHOTOTpaHHUK
24 Pacno3HaBaTh OCHOBHBIC BH/bl MHOTOIPaHHHMKOB (IHpaMuIa, IPU3Ma,
' NPSMOYTOJIBHBIN TTApaUIeenues, Kyo)
KnaccupunupoBaTh MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS  JUIS
28 Kiaccupukauy  (BBIOYKJIbIE W HEBBINYKIBIE  MHOTOIPaHHHKH,
' [pPAaBWJIbHbIE MHOTOTPAHHMKH, TpSMbIE M HAKJIOHHBIE TMPU3MBI,
napasuIeenuInebl)
29 OnepupoBaTb  HOHSITHUIMH: CeKymas  IUIOCKOCTb, CEUEHUe
' MHOTOTPaHHUKOB
210 OOBACHATH MNPHUHLMIBI TMOCTPOCHHUS CEYEHUH MHOTOTPaHHUKOB,

HCIIOJIB3Ys METO CJICI0B




7.11

Ctpouth ceueHUsT MHOTOTPAaHHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUECKHUX BEJIMYHH IO 00pa3am
WIM aJITOPUTMAaM, TIPUMEHSS W3BECTHBIC aHAIMTUYECKUE METOIbI MPH
pEelICHUH CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3aJad Ha BBIYUCICHUE
PACCTOSTHUI MEXKy IBYMsI TOYKaMH, OT TOYKH IO MPSMOM, OT TOUKH JI0

IJIOCKOCTH, MCKAY CKPCIIUBAOIHUMUCS MTPAMBIMHA

7.13

Pemiats 3ala4i Ha HAXOXKACHHUC rCOMCTPUICCKUX BCIIMYMUH I10 06pa3uaM
HIIN aJITOpUTMaM, MNPUMCHAA U3BCCTHBIC AHAJIMTHYCCKUE MCTOABI IIPU
pPCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4 Ha BBIYUCIICHUC YTJIOB
MCIKAY CKPCHIMBAOIIHUMUCA MMPAMBIMU, MCKAY HpHMOﬁ H IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Boruucnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuma) ¢ OpuMEHEHHEeM  (OpPMYJ,  BBIYHCIIATH
COOTHONIEHUS MEXKTy TUIOLIASIMHU IOBEPXHOCTEH, 00BEMaMu 1MOJOOHBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHITUSAMH: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCETPHHU, HCHTP, OCb U IINIOCKOCTb CUMMCTpPHUHU (bl/ll"ypbl

W3BnekaTb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypax, MpPEJCTAaBICHHYIO Ha

yepTekax U pUCyHKax

[TpuMmeHsTH reoMeTpudeckre (akThl 1JIs PELICHUs CTEPEOMETPUIECKUX
3a7a4, MPEANOoJAaraloluX HECKOJbKO IIArOB PELICHUs, €CIU YCIOBUS
NpUMEHEHHUs 3aJlaHbl B ABHOM (opme

[TpuMeHATh TpOCTEHMIINE NPOTrPaMMHBIE CPENCTBA M DIIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBbl MpPH PEHIEHHH CTEPEOMETPUUYECKUX
3a7a4y

[TpuBOIMTE IPUMEPBI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U

JKN3HU, PACIIO3HABATH ITPOABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

7.20

[IpuMeHATH TOJMYYEHHBIE 3HAHMS Ha MPaKTHKE. aHAJIU3UPOBATh
pealibHble CUTYallud U TMPUMEHSTh HU3Y4YEHHBIE IMOHSATHS B Ipoliecce
MIOWCKA pelIeHUs MaTeMaTH4YecKH CQOpPMYJIUPOBAaHHONW MpPOOIEMBI,
MOJIETTMPOBATh PEeaJIbHbIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM I'COMCTPUICCKUX MOHATUN U




TCOPCM, arrapara aJIF€6pr, peliaTh MPAKTUYCCKUC 3alavU, CBA3aHHBIC

C HAXOXKIACHHUEM I'COMCTPUICCKHUX BCIIMINH

11 KJIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIA
MPOBePSIEMOT0 .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHero 001ero oopa3oBanusi
pe3yJabTara
6 I'eomeTpus
OnepupoBatb TOHSITHSIMH TAHIPUYECKAsT MTOBEPXHOCTH,
6.1 o0pasyronye NWIHHIPUIECKONH TMOBEPXHOCTH, IHIMHIP, KOHUYECKas
' MMOBEPXHOCTh, O00pa3ylomue KOHUYECKOW TIOBEPXHOCTH, KOHYC,
cdepuyeckas NIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaieHus (MUIHHAP, KOHYC, cdepa u miap)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS TeJ BpaIlleHUs
6.4 KnaccudunupoBats B3aMHOE pacoiokeHrue chephl U IITOCKOCTH
OnepupoBarh MOHITHSIMH. IIAPOBOW CETMEHT, OCHOBAHHME CETMCHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOI, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA
IIAPOBOTO CJIOs, IIAPOBOW CEKTOP
6.6 Berumcnsate 00BEMBI M TUIOMIANM TOBEPXHOCTEH TeNl BpallleHus,
' TeOMETPHUYECKUX Tell C MPUMEHEHHEM (popmyT
OnepupoBaTh MOHSATUSMHU. MHOTOTPAHHHK, BIHCAHHBIA B cdepy Hu
6.7 OIMCAHHBIN OKOJIO Cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHWK HITU
TEJIO BpallleHUs
6.8 BblYncnsaTe COOTHONIIEHHMS MEXAY IUIOMAAsIMU TOBEPXHOCTEH U
' 00BbEéMaMu MOJJOOHBIX TEIl
69 N3o06paxaTs n3ydaembie PUTYpPHI OT PYKU U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbIMOHATE (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tell
BpaIICHUS
W3Biiekath, MHTEPIPETHPOBATh W MPEOOPA30BBIBATE HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (UTypax, MPEICTaBICHHYIO Ha

YepTekax U pUCYHKaxX




6.12

[TpumensaTh reomeTprueckue (pakThl Ui PEHICHUs CTEPEOMETPUUECKIX
3a[a4, MPEANoJIaraloliuX HECKOJBKO IIarOB PELICHHs, €CIIH YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

Bremonuars I[GﬁCTBHH CJIOKCHHA BEKTOPOB, BbIUMTaHHSA BEKTOPOB U
YMHOXCHHA BCKTOpa HA YUCIIO, O6’B§[CH5{TB, KaKAMH CBOMCTBAMHU OHH

00J1a1a10T
[TprMeHATH MPaBUIIO MapasUIe/IeUIIeIa PH CI0KCHHH BEKTOPOB

Ol'IepI/IpOBaTB IOHATHAMU: JICKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, PABCHCTBO BCKTOPOB, KOOPAMUHATHI BEKTOpPA,
yrojx MEKAY BCKTOpaMH, CKaJlApHOC [MPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuth CYMMY BCKTOPOB U NPOU3ZBCACHHUC BCKTOPA HA YHCJIO, YI'OJl
MCXKAY BCKTOpaMH, CKAJLIPHOC IMPOU3BCACHUC, pPACKIIAAbIBATH BCEKTOP
10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

3aI[aBaTI) IIJIOCKOCTb YPABHCHUECM B I[CKapTOBOfI CUCTCMEC KOOpANHAT

Pemate mpocrelmne TreoMETpUYECKHE 3aJadyd  Ha IIPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O M€TOAa

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLIECHUW M
HaXOXXKJCHHE TeOMETPUIECKHUX BEJTMYMH 110 00pa3IiaM MM ajrOpUTMaM,
NIPUMEHSAS.  U3BECTHBIE  METOJAbl IPU  PELIEHUU  CTaHIAPTHBIX
MaTeMaTUYeCKUX 3a1a4

[IpuMeHATH TpOCTEHINNE IPOTrPaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHM3HHU, paCliO3HaBaTh MPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4YEHHBIE 3HAHMS HA IPAKTUKE. aAHAJIU3UPOBAThH
peajbHBIE CUTYallMM U NPHUMEHATh U3Yy4YEHHBIE IIOHATHS B IpoOLEcce
MOKMCKA PpELIEHUS] MaTeMaTU4ecku CcGHOpMYyIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh PEAJIbHBIE CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C UCIIOIb30BAHMEM I'€OMETPUYECKHUX MOHITHI U
TEopeM, amnmapara ajareOpsl, perarb NpaKTHYECKUe 3a/1a41, CBA3aHHbIE

C HAXOXACHUEM I'COMCTPHUICCKUX BCINYNH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COA€CPKaHUuSA

7.1

7.2

I'eomerpus

OcHOBHBIE HOHATUS CTepeoMeTpuM. Touka, IpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00 aKCMOMATHYECKOM TIOCTPOCHHU  CTEPEOMETPHUH.  aKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3anMHOe pacnonoxkeHue OpsAMBIX B MPOCTPAHCTBE. IEPECEKAOIIMECs,
napajuleJibHble M CKpeluBaromuecs npsmble. [lapamiensHocTh OpSAMBIX U
IJIOCKOCTEl B IPOCTPAHCTBE. MapajulelibHble IMpsIMbIE B IMPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSIMBIX, MApaJUIEIbHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMHM, VYTOJ MEXJIy MpSAMbIMU B IPOCTPAHCTBE.
[lapannenbHOCTh  IIOCKOCTEH: napajulefibHble  IUIOCKOCTH, CBOICTBa
napajuienbHbIX miIockocted. [Ipocreiiiyie mpocTpaHCTBEHHbIE (UTYpPHl Ha

IUIOCKOCTH: TETpa’p, KyO, nmapauienenue]], IoCTpOeHUE CEUEHUM

7.3

[lepnieHIUKYIAPHOCTE MPSAMOM M INIOCKOCTH: TEPIEHAMKYJSPHBIE MpsSIMbIE B
IIPOCTPAHCTBE, MpsAMBIE MApaUICIbHbIE U IEPIEHAUKYISAPHBIE K IIOCKOCTH,
MIPU3HAK NEPHEHIUKYJISIPHOCTH IPSMOM M IUIOCKOCTH, TeopeMa O MpsMOH
NEPIEHAUKYIISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE. YIrOJ MEXKIY IPSIMON U
IJIOCKOCTBIO,  JIBYITPAHHBIM  yroJl, JIMHEWHBIA Yrojd JBYIPaHHOIO  yrija.
[leprieHaUKYISAp U HAKJIIOHHBIE. PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT NPSAMOH 110 TUIOCKOCTH, MPOEKLUs PUTYPhI HA IIJIOCKOCTh. [lepneHauKyIsIpHOCTh
IIJIOCKOCTEM. NMPU3HAK NEPIEHAMKYIAPHOCTH JIBYX ILIOCKOCTER. Teopema o Tpéx

MEPIEHIUKYISIPAX

7.4

[IoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHHKH, Pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronspHas
NpU3Ma, TPaHU U OCHOBAHMsS NMPHU3MBI, IpsMasi M HAKJIOHHAs MIPU3MBI, OOKOBas U
MTOJTHAs ITOBEPXHOCTh MIPU3MBI. [Tapamnenenunen, MIPSIMOYTOJIbHBIN
napajuiejenumnes U ero cpoucrsa. Ilupammupa: n-yrosbHas nupaMuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl, OOKOBas U MOJHAS TOBEPXHOCTh MUPAMU/Ibl, IPABUIIbHAS U

yceqéHHaﬂ nupamMmujia. ONEMEHThI Mnpu3Mbl W  [MAPAMHUIBI. HpaBI/IJIBHLIC




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: MOHATHE IPABWIBHOIO MHOTOTPAaHHUKA, IIpaBUJIbHAS IIPU3Ma U
IIpaBWIbHAsg NUPAMHJA, NpaBUWIbHAS TPEYTOJIbHAs NUPaMHAAa M IPaBUJIbHBIN
terpa’p, KyO. IIpencraBieHume O NpPaBUIBHBIX MHOTOTPAHHUKAX. OKTadIp,

AO0ACKa’Ap U UKOCAAPYIrue Ceuenuns IMPU3MBbI U ITUPAMUJIbI

CI/IMMCTpI/Iﬂ B IIPOCTPAHCTBEC. CHUMMETPHUA OTHOCHUTEIBHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. OJEMEHTBI CUMMCTpPUHA B nupamMuiax, napajuiejacnuieaax,

IIpaBUJIbHBIX MHOI'OTpaHHUKAX

Boruncnenne 31eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOW TIOBEPXHOCTH W TIOJHOH TMOBEPXHOCTH NPAMOH MpPHU3MBI, IUIOMIAIh
OCHOBaHUH, TeopeMa 0 O0KOBOM TOBEPXHOCTH MPSMOM Mpu3MbI. [ nomaas 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM MHUPaMU[bl, TEOpPEMa O ILIOIIAIU

yceuénHoit nupamubl. [lonstre 06 06bpéme. OOBEM MHUpPaMUIbI, TPUIMBI

HO,I[O6HBI€ TCJla B IMPOCTPAHCTBC. CooTHoNIeHUS MCXKAY IUIOIAAsIMU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coIepPKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yroONIUe IWJIWHIPUYECKON TMMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEpXHOCTH. Llunmuuap: ocHoBaHus u  OOKOBas

MOBEPXHOCTh, 00pa3yrolias U 0ch, IUIOMIA/ (b OOKOBOM U MOJTHON OBEPXHOCTH

6.2

6.3

Konnyeckass moBepXHOCTb, 0Opa3yrolne KOHHMYECKONW TMOBEPXHOCTH, OCbhb U
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromas
U OChb, IUIOmAanb OOKOBOH U TMOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC!

oOpa3yroniye U BbICOTa, OCHOBaHMsSI U OOKOBasi IOBEPXHOCTh

Cdepa u map: 11eHTp, paanyc, IMaMeTp, IIoaab MoBepxHocTu cheprl. B3aumuoe

pacnosiokeHue cepbl U IUNIOCKOCTH, KacaTelabHas INIOCKOCTh K cdepe, Mmiouaib

cepsl

6.4

I/I306pa)KCHI/IG TCJI BpalllCHUS Ha MTJIIOCKOCTH. Pa3BépTKa OUIIMHApPA 1 KOHYCAa

6.5

KomOunanuu Ten BpalieHus U MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMUCAHHBIN

OKOJIO C(I)epLI, C(pepa, BIIMCAHHAS B MHOT'OI'PaHHUK, WJIA TCJIO BPAIICHHUA

6.6

[Tonstne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuiesienumeaa u cieactBus u3 He€. OO0bEM IWIMHIpA,

koHyca. O0BEM mapa u miomaab chepsl




[MomoOuble Tema B mpocTpancTBe. COOTHOIICHHS MEXKAY — IUIOIIAISIMU

0.1 MOBEPXHOCTEH, 00BEMAMH MOTO0HBIX TET
6.8 Cedennst nwiMHApa (MapajuIebHO M MEPICHIUKYISIPHO OCH), CEUCHHs KOHyca
' (mapauienbHOE OCHOBAHHIO U IMPOXOJIAIIEE Yepe3 BEPIINHY), CCUCHUS Iapa
Bekrop nHa miockoctd u B mpocTpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOkKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamienenunena. Pemenwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUI C BEKTOpaMU
[IpssMoyronbHas cucremMa KOOpPAMHAT B IpocTpaHCTBE. KoopauHaTel BEKTOpa.
6.10 [IpocTreitmue 3amaun B KOOpJMHATax. YTon Mexay BekTopamu. CkaiasipHoOe

MMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKAY MPAMBIMHA W ITIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTO/J ITPHU PCHICHHUHU I'COMCTPUUCCKUX 3aaa4d




IMPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTam
0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbI CpeIHEro
0011ero 06pa3oBaHus

Brnanenue meromaMu JOKa3aTeibCTB, aNrOPUTMAMU PEIICHUS 3ajad,
yMeHue (GpopMynupoBaTh U ONEPUPOBATH MOHITUAMU: OIpECIICHHE,
aKcMoMa, TeopeMa, CIICJCTBHE, CBOWCTBO, MPH3HAK, JOKA3aTEIILCTBO,
paBHOCWIbHEIE (hopMyITHpOBKH; [IPUMEHATD Ux; YMEHHE
dbopmynrpoBaTh 00paTHOE M TMPOTHBOIOJIOXKHOE YTBEPXKICHHE,
IIPUBOJUTL NPUMEPBl U KOHTPIPUMEPHI, HCIOIL30BaTh METOJ
MaTeMAaTHUYECKOW MHIIYKIIMH; IPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS
npu pemicHuN 3ajgay, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIBHOCTDH
pacCcyXJIeHHIi; yMEHHE OIEePUPOBATh TMOHATHSIMH: MHOXECTBO,
IIOAMHOXKECTBO, OIICpaluu Hall MHO>XXECTBAMU, YMCHHEC HUCIIOJIB30BATh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar Ui  ONHUCAHUS PEabHbBIX
IIpoueCcCoB SIBJICHUU U IIpu pCICHUMN 3aJia4, B TOM YUCJIC U3 APYTUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH MOHITUSIMHU: Tpad), CBSI3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUIOCKOCTH, YMEHHE 3aJaBaTh U
OTMMUCHIBATH Tpadbl Pa3TUYHBIMH CIIOCO0OAMU; UCTIONIB30BaTh Tpadbl MPU

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUAMH: HATYPAIbHOE YHCIIO, LEJI0E YUCIIO,
CTEIIEHb C LEBIM [TI0KA3aTeNIEM, KOPEHb HaTYPaJIbHOU CTENEHH, CTEIICHD
C paluMOHAIBHBIM TIOKA3aTeJeM, CTENEHb C JIEMCTBUTEIIbHBIM
MokaszaTesieM, Jiorapudm dmcia, CHHYC, KOCHHYC U  TaHTE€HC
MPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOAYJI0, PALMOHAIBHOE YUCIIO,
HPpAllMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATypaJIbHBIX,  LEJbIX,
palMOHAIBHBIX, JCHUCTBUTENBHBIX YHCEJ, YMEHHE HCIOJIb30BaTh
MPU3HAKK JETMMOCTH, HAUMEHBIIINA OOIIMIA JeTUTETh U HaUMEHBIIIee
o01iee KpaTHOE, anropuT™M EBKINAA Npu pelieHu  3a1a4; 3HAaKOMCTBO
C PpPa3NWYHBIMH TO3UIMOHHBIMM CHCTEMAMH CUHCIICHUS; YMEHHE
BBHITIONTHATH BBIUMCIICHHE 3HAYEHUH U MPeoOpa30BaHUs BBHIPAKEHUHN CO

CTEeNEeHSAMHU U Jorapudpmamu, npeodpazoBaHus APOOHO-PAIIMOHATIBHBIX




BBIPOKCHUH; YMEHHE ONEPHPOBAThH MOHATUSMH: MOCIEAOBATEIBHOCTD,
apuMeTHuecKass ~ MPOTpeccHs,  TIeOMETpUYecKass  Mporpeccus,
O0eckoHeuHO yObIBalomasi TreoMeTpUYecKas MpOrpeccHs; YMEHUe
3a7aBaTh  IOCJEJOBAaTENbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX  (OpMyJ;  yMEHHE  OIECPHPOBaTh  MOHSATHIMHU:
KOMIIIEKCHOE YHCIIO, CONPSHKEHHBIC KOMIUICKCHBIE YHCIA, MOAYIb H
apryMEHT KOMIUIEKCHOI'O 4HCIa, (hopMa 3alucH KOMIUICKCHBIX YHCEI
(reomeTpuyeckasl, TPUTOHOMETpHUECKash W ajreOpanyeckas); yMeETh
NPOHU3BOAMUTH apU(PMETHICCKUE NEHCTBHUS ¢ KOMIUICKCHBIMH YHCIIAMU;
NOPUBOJUTH  MPUMEPHl  UCIIOJIB30BAaHUS  KOMIUIEKCHBIX — YHCEN;
ONEpPHUPOBATh TMOHATHAMHU. MaTpuma 2X2 u 3%3, OIpeneinTelb

MaTpulbI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMHU: pallMOHAIbHBIE, HUPPALMOHAIIbHBIE,
[I0Ka3aTeIbHbIE, CTENIEHHBIE, JOTapu(PMUUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI, YMEHHE OIIEpUPOBATh
MOHATHUSIMH. TOXXJIECTBO, TOKIECTBEHHOE peoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YypPAaBHEHHUU W HEPABEHCTB, PAaBHOCUJIBHOCTh
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHUE pEIIaTh YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3IUYHBIX NPUEMOB; peILIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C IApAMETPOM; NPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MAaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKu U peaibHOU KU3HU

YMeHue onepupoBaTh MOHATHAMH. (PYHKIHS, YETHOCTh (DYHKLHH,
NEPUOIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTb
GbyHKIHH, SKCTpeMyM (YHKIIMH, HAanOOJIbIlIee M HAMMEHbBIIIee 3HAUCHHS
(GYHKIMM Ha TPOMEXKYTKE, HEeNpepblBHAS (QYHKLUSA, aCUMITOTHI
rpadpuka ¢QyHKIUM, TepBas U BTOpas NpOU3BOJHAS (DyHKLHMH,
reoMeTpUUecKui 1 (pU3MUECKUil CMbICT MPOU3BOAHOM, TEpBOOOpa3Has,
onpeAeNEéHHbI MHTErpall; YMEHHE HaxOIUThb AaCHMIITOTHI TIpaduxa
(GYHKINH, YyMEHUE BBIYMUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHMUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIIMI, HAXOIUTh YpaBHEHUE KacaTelbHOU
K rpaduKy GyHKIMH; YMEHHE HaXOJIUTh MMPOU3BOIHBIE HJIEMEHTAPHBIX
(GyHKIUH;, yMEHHE HCIOJIb30BaTh IMPOU3BOAHYIO ISl MCCIEIOBaHUS
(GyHKIMH, HAXOIUTh HAOOJBIINE U HAUMEHbIIINE 3HaUeHHs (PYHKIINHT;
CTpPOUTh TIpaUKM MHOTOYJIEHOB C HCIIOJIb30BAHMEM ammapara

MaTEMaTHYCCKOT0 aHAIN3a, IPUMEHATH IIPOU3BOIHYIO JUISI HAXOXKIACHUS




HaWJIy4dlllero pELICHHUs B IPUKIAJHBIX, B TOM YKCIE COLMAIBHO-
HKOHOMHMUECKUX U (PU3NYECKHX 3a/1a4ax; HAXOAUTh IUIOMAIN U 00BEMBI
(Gury ¢ nmomMomp0 WHTErpaia; NPUBOAUTH MPUMEPHl MATEMATUIECKOTO

MOJIETTUPOBAHUS C IOMOIIBIO U PepeHInanbHbIX YpaBHEHUN

VYMeHue onepupoBaTh NOHATUAMM. Tpapuk (yHKIMH, oOpaTHas
¢byHKuMs, KoMOo3unus GyHKIMHA, TUHEeHHas (QYHKIMS, KBaJIpaTU4YHAs
byHKIIHS, parnoHanbHas byHKIIHS, CTENEHHAas byHKIHS,
TpUroHOMeTpuyeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
(GyHKIMH, TOKa3aTelbHass W Jorapupmuyeckas (QyHKLUUHU, yMEHHE
CTpOUTH TpaduKu U3yUEHHBIX (DYHKIIHMA, BBIMIOIHATH MpeoOpa3oBaHus
rpa¢ukoB (GYHKLUH, UCIIOIB30BaTh I'PpapUKH AJIS N3yUEHHs! POLIECCOB
Y 3aBHCHMOCTEH, IPY PEIICHUH 33/1a4 U3 IPYTHX y4EOHBIX NMPEIMETOB
U 337a4 U3 peabHON JKU3HHU; BbIpaXkaThb (OpMyJIaMH 3aBUCHUMOCTHU
MEX]ly BETMYMHAMU, UCTIOJIb30BaTh CBOMCTBA U TpaduKu PyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33a/Jau C llapaMeTpaMu; U300paxarb
Ha KOOPJAMHATHOM IUIOCKOCTM MHOKECTBA PEIICHUM YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

VMeHHe penraTh TEKCTOBBIC 33/1a4d Pa3HBIX THIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha JBUKEHHE, pabOTY, CTOUMOCTh TOBApPOB U
yCIIYT, HAJIOTH, 3aJ1a41 U3 00JIACTH YIPaBICHUS JINUHBIMU U CEMEHHBIMU
(bUHAHCAMH); COCTABJIATh BBIPAKCHUS, YPABHCHHUS, HCPABCHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3a/1aud, MCCIIEI0BATh IIOJIy4YEHHOE PELICHUE U
OLICHMBATh MPaBAONOJ00HOCTh PE3YJbTaTOB;, YMEHUE MOJEIHPOBATh
peanbHbIe CUTyallud HA SA3BIKE MATEMAaTHKU; COCTABJIATH BBIPAXKEHU,
YPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/ayH,
HCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C HCIOIb30BAHMEM allapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh TMOHSATUSMHU: CpeaHee apudMeTHdecKoe,
MeJlaHa, HauOoJIblllee U HaWMEHbIIIee 3HAUYCHHUsI, pa3Max, TUCIIePCHs,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOIO HaOOpa; YMEHHE W3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIIMIO, TIPEACTABICHHYIO B Ta0nwIax, Ha
auarpammax, rpadukax, OTpaXKarollyto CBOMCTBA peabHBIX MPOIECCOB
U SIBJICHUH, TPEACTaBIATh HHPOPMAIUIO C TOMOIIBIO TaOIUI[ U
JarpaMM; HCCJIEN0BaTh CTAaTUCTHUYECKHUE JAaHHBIE, B TOM YHUCIE C

MPUMEHEHUEM TIpa@UUYecKuX METOJO0B U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH nucciacaoBatb COBMECCTHBIC HaGJIIO,Z[eHI/IH C IIOMOIIBIO

JrarpamMM paccerBaHUs U JIMHEHHOM perpeccuu

YMenue omnepupoBaTh MOHATUSIMHU: CIYYallHBIA OMNBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIIYYaHHOTO COOBITHS; yYMEHHE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TpaUueCKHX METO/OB; MPUMEHSTh
(OpMyIIBI CIOXKEHUS U YMHOXKCHUSI BEPOSATHOCTEH, (OpMYITy MOTHOM
BeposiTHOCTH, ¢opmyny bepHymiu, xomOuHaTopHble (aKThl U
(OpMyIIBI;, OIICHWBATh BEPOSTHOCTH PEABHBIX COOBITHI, YMCHHE
ONEpUPOBATh TMOHATHSIMH. CllydyailHas BeJIUYMHA, paclpeaesieHue
BEpPOSITHOCTEH, MaTeMaTUYECKOE OXKUaHUE, JUCTIEPCUs] U CTaHAAPTHOE
OTKJIOHEHHE CIIy4ailHOH BeNWYHMHbI, (QYHKIUU pacupeleieHus u
IJIOTHOCTU  PaBHOMEPHOTO,  IOKAa3aTeJIbHOTO W  HOPMAJbHOTO
pacmpenelneHuid; yMEHHE UCIOJb30BaTh  CBOWCTBA  M3YUEHHBIX
pacrpeesieHuid i peleHus 3a71a4; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCICIOBAHUM; YMEHHE
MPUBOJAUTH TMPUMEPHl TPOSBJICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEpPHUPOBAThH
MOHATUSAMH. COYETAaHHE, TEPECTAHOBKA, YHUCIO COYETAHHM, YHCIIO
nepecTaHoBOK; OMHOM HpI0TOHA; yMEeHHE MPUMEHSATh KOMOMHATOPHBIE
(hakThl ¥ pacCcyXIeHUS ISl PEIICHUS 3a7a4; OLCHUBATh BEPOSITHOCTH
pEaNbHBIX  COOBITUH; COCTaBJISATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJTYUYEHHBIN pPE3yabTaT

YMeHne onepupoBaTh IOHATHUAMM. TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd4, BEIMYMHA YIJIA, IUIOCKUH Yrol,
JIBYI'PAHHBIA YroJj, TPEXTPaHHBIM YroJl, CKPEIIHMBAIOIIUECS MNPSMBIE,
NapajuIeIbHOCTh U NEPHEHAUKYIIAPHOCTD NPAMBIX U IUIOCKOCTEH, Yroil
MEXKIYy NPSAMBIMH, YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSAMBIMH, PAaCCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELICHUH 3aJad M3y4YeHHble (DAKTbl U TEOpEeMbl IJIAHUMETpPUH,
YMEHHE OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MAaTeMAaTHUYECKUE MOJECIN C MOMOIIBI0 T€OMETPUYECKUX IOHATUH U

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh HOHATHAMMU: IUIOMAab GUTYpBl, 00BEM (QUTYpHI,
MHOTOTpaHHUK, MPaBUIbHBIA MHOTOIPaHHUK, CEUEHNE MHOTOIPaHHUKA,

Ky'6, napajuiejicnuIiica, mnpuiMa, nupamuaa, (bHrypa U TOBCPXHOCTb
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BpallleHus, UWINHIP, KOHYC, Iap, cdepa, miomanab chepsl, MIOmaIh
MOBEPXHOCTU MHPAMUbI, MPHU3MBI, KOHYCA, IMIUHAPA, 00bEM KyOa,
MPSIMOYTOJILHOTO MapaluiesieNuIe1a, MUPaMUIbl, IPU3MbI, TUIUHAPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUsI KOHYCAa U LWIMHAPA,
napajiebHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromasics cepsl, HUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUYEHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHHUKH, (PUTYPBI K TOBEPXHOCTH
BpallleHUsl, UX CEYEHHUs, B TOM YHCIE C IOMOIIBI 3JEKTPOHHBIX
CPEIICTB, YMEHHE TPUMEHSATh CBOWCTBA TeOMETpHYeCKux (uryp,
CaMOCTOSITENILHO (POPMYJIUPOBATH OMPEENICHUsT U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MpPHU3HAKaX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WJIM OINPOBEpPraTb HX, yMEHHUE IPOBOIUTH
KiIaccupukanuo (GUTYyp MO pa3IMYHBIM TPH3HAKaM, BBITIOIHATh

HCO6XO,I[I/IMBIG JOITIOJIHUTCIIBHBIC IIOCTPOCHUA

YMeHHe OmnepupoBaTh TOHATHAMHU. JBH)KCHHE B IPOCTPAHCTBE,
napauIeNIbHBIA IEPEHOC, CAHMMETPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPHI; YMEHUE
pacrto3HaBaTh paBHBIC U MOOOHBIC (PUTYPHI, B TOM YUCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTypE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHUS
[pU pEIICHUH 3a/1a4; HaXOIUTh N'EOMETPUYECCKHE BEIHUYMHBI (IIHHA,
yroj, IUom@aab, 00bEM) MpU pEIIeHHH 3a7ad W3 JAPYTUX Y4eOHBIX
MIPEIMETOB U U3 peaTbHON KU3HH; YMEHUE BBIYUCIISATH TCOMETPHUCCKUC
BeNMYMHBI (UIMHA, yroJ, IUIOIaah, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONIB3Ysl M3y4YeHHBbIC (DOPMYIIBI U METOMABI, B TOM YHCIIEC: IDIONIAIh
MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, IWIUHPA, TUIOMIAIhL cheps;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalIeNieuIea, MUpaMuIbl, PU3MBI,
HWIMHIpPA, KOHYyCa, IIapa;, YMEHHE HaxXOIHWTh OTHOIIeHHe O0BEMOB

1oJ1I00HBIX pUryp

12

YMmenue OICpHUpPOBATH TIOHATUSAMU. MMpAMOYTOJIbHAsA CHCTEMA
KOOpAUHAT, BCKTOP, KOOPAUHATBI TOUYKH, KOOPAUHATHI BCKTOpPAd, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpAa Ha YHCJIO, pa3JIOKCHUEC BCKTOpPA I10
63.31/Icy, CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IMPOU3BCIACHUC, YI'OJI
MCXKIY BCKTOPaMH, YMCHUE HUCIIOJIB30BaTh BeKTOpHBIfI u
KOOlePIHB.THLIﬁ MCTO IJId PCIICHHUA ICOMECTPHUYCCKUX 3alad U 3aav

JIPYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOAAIIMM METOA Ui peIleHUs 3a]auu,
[IOHMMAaHWE 3HAYMMOCTH MAaTE€MaTUKM B HW3YYECHHUU MPHUPOJHBIX U
OOIIECTBEHHBIX IMPOILECCOB U SBJICHWH, yMEHHE paclO3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHUBOJIUTH
IIPUMEPBl  MAaTEMAaTHYECKUX OTKPBITMM POCCUMCKOM U MHPOBOHI

MaTeMaTU4IeCKOM HAayKHU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepHeMLIﬁ 3JIEMEHT COA€CPKaHUSA

Kon
1 Yucna 1 BBIYUCIICHUS
11 Hatypanbhble u uemnsie yrcina. [Ipu3Haku 1eIMMOCTH 1IeNIbIX YHCeN
19 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATHYHBIC JPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneH . J[ecTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOU CTETICHN
14 Crenenp ¢ wnenbiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeNeM.
' CBoiicTBa cTeneHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecATHYHbIC U HATYpPAIbHBIC JTOTaPH(PMBI
JleiicTBuTenbHbIe YuCiIa. ApU(METHYECKUE OIepaludl C JICHCTBUTEIHHBIMH
1.7 yrcnamu. [IpubnrmkEHHbIe BBIYUCICHNUS, IPaBUIIa OKPYTIICHHS, MPUKUIKA U OLIEHKA
pe3yapTaTa BEIYMCICHUN
1.8 IIpeoOpa3oBanue BoIpaKeHUN
1.9 KomriekcHsle uncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lenblie u 1poOHO-palIIOHANIbHBIE YPaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazarenbHble U JIOTapuPMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-palioHaTbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEeHCTBA
2.7 [TokazarenbHble U JIorapupMUUIEcKie HEpaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX YpaBHEHHH. OnpeaenuTenb MaTPULbI




OyHKIUH U TpapuKu

@yukiys, crnocoOs! 3aganus ¢yHkuuu. ['paduk ¢ynkumu. BzaumHo oOparHbie

3 ¢dbynkuun. YetHbie n Heu€THbie pyHkiuu. [lepuonnueckue GyHkImm
Ob6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHuid ¢GyHkuumu. Hymu dyskuuu.
32 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKILIUH.
' MakcuMymbl U1 MUHUMYMbl (pyHkuuu. HauGomnpliee u HauMeHblee 3HAUCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKIUS C HATYpalbHBIM U LENbIM ToOKa3aTenem. EE cBoiicTBa u
' rpaduk. CBoicTBa U Tpaduik KOPHS N-0H CTENEHN
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadHKU
3.5 [TokazarenbHas u orapudmudeckas GyHKIIHH, UX CBOWCTBA U TpapUKU
36 Toukm paspeiBa. AcumMnToThl TpadukoB QyHKiui. CBolcTBa (QYHKIMIHA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIICHTOB
4 Hayana maTemaruueckoro anaimsa
4.1 [IpousBonnas ¢pyHkiuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX (QYHKIIHMI
[IpumeHeHne NPOM3BOJHON K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEeHbIIEero 3HaYeHUs. PYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHosecTBa U JIOTHKa
5.1 MHokecTBO, ornepaiuu Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCcTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe 1 TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena v MOBEPXHOCTH BpAILIEHUS




7.5

KOOpI[I/IHaTLI " BCKTOPLI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1.  Aranacsn JI.C., byty3oB B. ®. T'eometpus 7-9 k. Yuebnuk s 7-9
KJIACCOB cpenHen mkoJibl. M., «IIpocBenienne».

2. 3BaBuu JI. U. «Tectol mo reomerpun 7 kim», M. «Dx3amen» 2013 r.

3.  banasu O. H. «3agaun Ha roTOBBIX uepTekax», M3a. «Dennkc», 2013 r.
4.  DIeKTpoHHOE CONMPOBOXKACHUE i yueOHuKa «I'eomerpust 7-9»

5.  Iloypounslie pa3paboTku o MaremMaTuke K yueoHomy komruiekty JI. C.
AranacsHa. 7 xiacc. M.: [Ipoda.

6.  Aranacsu JI.C., byry3oB B. ®. I'eomerpus 7-9 xi. Yuebnuk s 7-9
KJIACCOB cpeaHen mkojbl. M., «ITpocBenienue».

7. 3BaBuu JI. U. «Tectol o reomerpuu 8 xim», M. «Ox3amen» 2013 1.

8.  bamasu O. H. «3agauu Ha TOTOBBIX YepTexkax», M3n. «Denukc», 2013 r.
9.  DrexTpoHHOE COMpPOBOXKACHUE s yueOHuKa «['eomerpus 7-9»

10. Tloypounsie pa3paboTKH 1o MareMaTuke k yueonomy xkomruiekty JI. C.
Artanacsna. 8 kiacc. M.: [poda.

11. Aranacsu JI.C., byry3os B. ®. TI'eometpus 7-9 xin. YueOnuk mis 7-9
KJIACCOB cpeaHen mkoJibl. M., «IIpocBenienne».

12. 3saBuu JI. U. «Tectsl mo reomerpuu 9 kim», M. «Jx3amen» 2013 r.

13. bamasa 3. H. «3agaun Ha TOTOBBIX YepTekax», U3a. «Denuke», 2013 .
14. DnexTpoHHOE COMPOBOXEHHUE /s yueOHuka «I'eomerpus 7-9»

15. TloypouHsbie pa3pabOTKu M0 MaTeMaTuke Kk yueOHoMmy komruiekty JI. C.
AranacsHa. 8 xmacc. M.: [Ipoda.

16. COponuku TecToB A1 moaroToBku K I'MA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. DnexTpoHHOE MTocodue «B momomip yuutemo marematuku», OO0
HIIT «Opney», 2013 r, coct. Kypkosckas U. E.

2. [Ipu cocraBienun paboueit mporpamMmsbl IMJIAHUPYETCS TPUMEHEHUE
UMEIOUINXCS KOMIBIOTEPHBIX MPOIYKTOB: OeMOHCIMPAYUOHHBLU MAMeEPUal,
3a0anust 05 YCMHO20 ONPOCA YH4aAUUXCsl, MPEHUPOBOUHblE YNPANCHEHUSL,
UHMEePaKmMugHble mecmeol.

NHTEepHET-UCTOYHUKU:

http://www.edu.ru - ®deaepanpabiid TopTas Poccuiickoe oOpazoBaHue
http://www.school.edu.ru - Poccuiickuii 0011e00pa3oBaTeIbHbIN TOPTAIT



http://www.edu.ru/
http://www.school.edu.ru/

Www.1september.ru - Bce mpuitoskeHus k razere «lceHTsops»
http://school-collection.edu.ru — enunas KoyieKIus UGPOBBIX 00pa30BaATEIBHBIX
pecypcoB

http://vschool.km.ru BuptyaneHas mkosia Kupumia u Medonus
http://matematika-na5.narod.ru/ - marematuka Ha 5! Calt pmas  yuuTenei
MaTEeMAaTHKU

http://www.alleng.ru/edu/mathl.htm - k ypoky mareMaTuku
http://idppo.kubannet.ru/ KKWAIIIIO

http://www.uchportal.ru/ - yuuTensckuii moprai

http://nsportal.ru/ -commanpHas ceTh paOOTHUKOB OOpPa30BaHMUS.

http://www.univer.omsk.su/omsk/Edu/Rusanova/title.ntm [TnaaumeTpus.
3agauyHuK

http://golovolomka.hobby.ru/ T'o10BOIOMKH ISl YMHBIX JIFOAEH
http://www.uic.ssu.samara.ru/~nauka/MATH/STAT/ALGORITM/algoritm.html
20 3a7a4 IO CTEPEOMETPHH.

http://archive.lseptember.ru/nsc/2002/28/2.htm  pedycsl W  KPOCCBOPABI  TIO
reOMETPUH

http://www.alleng.ru/edu/mathl1.htm

http://www.matematika-na.ru/6class/mat 6 12.php

http://school-collection.edu.ru/about/methodic/

http://xn--80abucjiibhv9a.xn

http://www.mathtest.ru/index.html

http://nsportal.ru/irina-evgenevna-kurkovskaya

https://irinakurkovskaya.nethouse.ru/



http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://matematika-na5.narod.ru/
http://www.alleng.ru/edu/math1.htm
http://idppo.kubannet.ru/
http://www.uchportal.ru/
http://nsportal.ru/
http://www.univer.omsk.su/omsk/Edu/Rusanova/title.htm
http://golovolomka.hobby.ru/
http://www.uic.ssu.samara.ru/~nauka/MATH/STAT/ALGORITM/algoritm.html
http://archive.1september.ru/nsc/2002/28/2.htm
http://www.alleng.ru/edu/math1.htm
http://www.matematika-na.ru/6class/mat_6_12.php
http://school-collection.edu.ru/about/methodic/
http://минобрнауки.xn/
http://www.mathtest.ru/index.html
http://nsportal.ru/irina-evgenevna-kurkovskaya
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