PabGouast nporpaMmma y4eOHOro Kypca

«I'eomeTpus», yriayoJeHHbIH YPOBEHb
(P1rocC Co0)

MNOACHHUTEJBbHAS 3AITUCKA

['eomeTpus siBisieTcst OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus, TaKk Kak oOecre4rMBaeT BO3MOXHOCTh HW3YUYCHHs] JAUCIUILUIUH
€CTEeCTBCHHO-HAYUYHON HAMPABICHHOCTH M TPEAMETOB TyMaHUTApPHOrO IHKJIA.
[TockonbKy JOTHYECKOE MBIIUICHUE, POopMHUpYyEMOE MPU U3YUYCHUH O00YyYarOIIUMUCS
MOHSTUHWHBIX OCHOB T€OMETPHH, MPU JI0KA3ATEIbCTBE TEOPEM U TOCTPOCHUH IIETIOUKHU
JIOTUYECKUX YTBEPHKJACHUHN NP PEIICHUN T€OMETPUUECKUX 3aJ1au, YMEHUE BbIJIBUTATh
U OIPOBEPraTh THUIIOTE3bl HEMOCPEJACTBEHHO WCIOJIB3YIOTCS TMPU PEIICHUH 3ajad
€CTEeCTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTH (PU3UUYECKUX 3a]1a4.

Ilenb ocBoeHusi mporpaMmbl y4eOHOro Kypca «l'eomeTpusi» Ha yriayoJI€HHOM
YPOBHE — pa3BUTHE WHIUBHUAYAIBHBIX CIIOCOOHOCTEH OOy4YarOIIUXCS MPU U3YyUYCHHUU
FEOMETPUHM, KaK COCTABJSIIONIEH TpeaMeTHOM oOmactu «MaremMaTtuka W
uH(opMaTUKa» 4epe3 o0ecreueHne BO3MOXKHOCTH MPUOOPETEHUS M HCIIOIb30BAHUS
0oJiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUW U JICHCTBUMN, CTICM(PUIHBIX T€OMETPUH, U
HEOOXOAUMBIX JUIsI YCIICITHOTO TPO(PEeCCHOHAIBHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCIIOJIb30BAHUEM MaTEMATHKH.

[IpuopuTeTHRIMU 3ajJla4aMH  Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpPOBHE,
PACHIUPSIONMIMMH U YCWIMBAIOIINMHI Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacliMpeHue MPEACTABICHUS O T€OMETPUM KaK YacTH MHUPOBOW KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHIINX MaTEMAaTUUECKUX MOJICIISIX, TTIO3BOJISIONIMX ONMKUCHIBATh U U3y4aTh pPa3HbIE
SIBJICHUSI OKPY’KAIOLIEeTO Mupa, 3HAHWE TMOHATUWHOrO amnmapara 1o pasleny
«CrepeomeTpus» yueOHOT0 Kypca reOMETPHUH;

dbopMupoBaHUE YMEHHS BJIQJCTh OCHOBHBIMH IOHATHSIMHU O TIPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (HOPMYy]I M YMEHHE HX
MIPUMECHSITh, YMEHHUS JIOKA3bIBaTh TEOPEMBl M HAXOJUTh HECTAHJIAPTHBHIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHUEe YMEHHS pacliO3HABaTh HAa YEPTEKaxX, MOJCIAX U B PEaIbHOM
MHPE MHOTOTPAHHUKH U Te€Jia BPAIllCHUs, KOHCTPYHPOBATh TEOMETPUUECCKUE MOEIH;

dbopMHupOBaHME TOHWMAHHS BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS
MaTeMaTH4YeCKUX TeOopui, (GopMHpOBaHHWE ITOHUMAHUS POJM AKCHOMATHKH TIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJCTh METOJAMH JOKA3aTeIbCTB W aJITOPUTMOB
pellIeHus], YMEHHUS WX MPUMEHATH, MPOBOJNUTH JOKA3aTECIbHBIE PACCYKJICHUS B X0/
pelIeHns CTEPeOMETPUUECKUX 3alad M 3a7ad C MPAKTHUYECKUM COJICpIKAHUEM,
dbopMupoBaHUE TIPEACTABICHUS 0 HEOOXOMMOCTH J0Ka3aTeIbCTB P 00OCHOBAHUU



MaTEeMaTUYCCKUX YTBEPKICHHA U POJM aKCHOMATHKH B MPOBEACHHUH JEAYKTHBHBIX
pacCyXIeHUM;

pa3BUTHE W  COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
crocoOHOCTEM O00ydYaromuxcs, MO3HABATEIBLHOM aKTUBHOCTH, HUCCIEAOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (GYHKIHOHATHHOW T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMCHHS pAacllO3HABaTh TMPOSBICHHUS TEOMETPHUUYECKHX IMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX >KHU3HEHHBIX CHTYallUIX W TMPU H3YYCHUHU IPYTHX
y4eOHBIX  MPEIMETOB, TPOSBICHUS  3aBUCUMOCTCH ¥  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS pPEATbHBIX CHUTYyaIlMil, WCCICIOBAaHUS TIOCTPOCHHBIX MOJICIIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICPKATCIBHBIMU JTUHUAMH y4eOHOTO Kypca «I'eomerpus» B 10—
11 kmaccax sBastores: «IIpsMble U TIIOCKOCTH B TIPOCTPAHCTBEY, « MHOTOTpaHHUKH,
«Tena Bpamenus», «BekTopbl W KOOpAMHATHI B IMPOCTPAHCTBE», «JIBYDKCHHS B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
TOHSTHSIMIY, PEICBAaHTHBIMHA IT'€OMETPHUH HA YTIITyOJIéHHOM ypoBHE o0yueHus B 10—11
KJaccaxX, OTHOCHTCS KO BCEM COJEp)KAaTelIbHBIM JIMHHSIM Y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTHYECKUX YMECHUM PACTIPEICIACTCS HE TOJIBKO IO COJIePIKATCIbHBIM
JUHUSM, HO U 10 roaaMm obydenus. CopepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
OpEeIMETHBIM  pe3yinbTaraM ocBoeHuss DeaepanbHOl  pabodeil  MpPOrpaMmebl,
pacnpenenEHHBIM 0 rojlaM 00y4YeHHsl, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOMpOcaM oOOydaroluecss o0palagIuch
HEOJTHOKpPATHO. OTO TO3BOJIAET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECCKUMU
NOHSATHSIMU W HaBBIKAMHU TIOCJIEJIOBATENILHO U TOCTYMNAaTENbHO, C COOMIOACHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAaTh B OOIIYI0 CHUCTEMY
TCOMETPUYECKUX MPEICTABICHUN 00yJaroImMXCs, paciupss U yriuyomss e€, oopasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath  ycioBus g auddepeHnmanuu  o0ydeHHS,  TOCTPOCHUS
WHIUBUIYaTbHBIX 00pa30BaTEIbHBIX MPOTPAMM, O0ECTICUUTDh YIIIYOJIEHHOE U3yUeHUE
T€OMETPHUU KaK COCTaBIIAOINICH yueOHoro peameTa «MaTemaTukay;

MOATOTOBHUTH O0YYAIONIUXCS K MPOJAOHKCHUIO U3YYCHHUS] MATEMATUKHU C YIETOM
BBIOOpa Oynymiel mpodeccuu, oOecredrnBas MPEEMCTBEHHOCTh MEXIY OOIIMM H
nmpodeccuoHambHBIM 00pa30BaHUEM.

Ha nzyuenune yuebHoro Kypca «I'eomeTpus» Ha yriy0iaéHHOM YpOBHE OTBOJIUTCS
204 yaca: B 10 xnacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca
B HEJIEJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTEpEOMETPUU. TouKa, NMpsamas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCHOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUSA U3 HUX.

B3anMHOE pacrnosiokeHrne NpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIHECH,
NapajiyieIbHbIC U CKpeluBaromuecs npsamseie. [Ipu3Haku CKpelnBarOIIUXCcs TPSMbIX.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHBIE MPSMBIE B
MPOCTPAHCTBE, MAPALICIIBHOCTD TPEX MPSAMBIX, MAPAILICIBHOCTh MPSIMOM U IJIOCKOCTH.
[lapannenbHoe W ILEHTPAJbHOE MPOECKTUPOBaHME, M300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOIO MpoeKTUpoBaHus. M3o0paxkeHue puryp B mapasuiebHON
NPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMHU, YrOJd MEXAY NPSIMBIMU B
npoctpaHcTBe. [lapamienbHOCTh TUIOCKOCTEN: MapajuiesibHbIe MIOCKOCTH, CBOMCTBA
napajuieNIbHbIX TIIocKocTel. [IpocTeiire npocTpaHCTBEHHBIC (PUTYPHI HA TFIOCKOCTH
TeTpa’ap, Napajuleenunes], HOCTPOEHUE CEUCHHIA.

[TepnieHAUKYJISIPHOCTh MPSIMON W IUJIOCKOCTH: MEPHEHIUKYJISIPHBIE MPAMBIE B
IPOCTPAHCTBE, NMPSAMBIE MTapajuIeNIbHbIE U MEPIECHINKYIISIPHbIE K TUIOCKOCTH, MPU3HAK
NEPHEHIUKYISPHOCTU NMPAMOM U MIIOCKOCTH, TEOpPEMA O MPAMON NEPHEHIANUKYIIIPHON
IOCKOCTH. OpTOTOHAIBHOE NPOEKTUpOBaHUE. [lepneHIuKylsip W HAaKJIOHHBIE:
pPacCTOSIHUE OT TOYKHU A0 MIOCKOCTH, PACCTOSHUE OT NPSIMOM 10 INIOCKOCTH, TPOCKIUS
buryppl Ha  IUIOCKOCTh.  [lepmeHAuKYISIPHOCTh  IJIOCKOCTEH:  MpHU3HAK
NEePHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpéxX nmeprneHanKyaspax.

VYTribl B IPOCTPAHCTBE: YOI MEXAY MPSIMOU U THIOCKOCTBIO, IBYTPAHHBINA YTOJI,
JIMHEMHBIN yroJl AByrpaHHOro yria. TpéXrpaHHblii 1 MHOTOrpaHHbIEe yribl. CBOWCTBA
IUIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBAa IJIOCKUX M JIBYTPaHHBIX YTJIOB
TPEXTPAaHHOTO yriia. TeopeMbl KOCHHYCOB i CUHYCOB JIJI1 TPEXTPAHHOTO yTJa.

MHoOrorpaHHMuKH

Buapl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
mpu3Ma, MpsiMas U HaKJIOHHAs MPU3MbI, OOKOBasg M TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TpsAMOYTrOJIbHBIM NapasUvIeieue] U ero cBorucrsa. Kparuaiimue
MyTH Ha TOBEPXHOCTH MHOTrOrpaHHHKa. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. Ilupamuga: n-yrojipHas nupamujaa, NpaBUbHAsS U yCE€UEHHas
nupamuabl. CBoiictBa pé0ep W OOKOBBIX TpaHEH TPABWIBHOW MHUPAMUJIBL.
[IpaBunbpHBIE MHOTOTPAaHHUKH: IIPaBWIbHAs NpU3Ma W MPABUJIbHAS IHpPaMHUIA,
MpaBUJIbHAS TPEYTOJibHAS TMpaMu/ia U IPaBUJIbHBIN TeTpa’ap, KyO. [Ipencrasienue o
MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’p, JOJECKAIP U UKOCASIP.



BrrunciieHne 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTM M TOJHOM MOBEPXHOCTU MPSAMOM MNPU3MBI, IJIOLIAIb
OCHOBaHHMM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM mpu3Msbl. [lnomans 0okoBoM
IIOBEPXHOCTH W IOBEPXHOCTH IPABWIBHOM MHPAMHUIBI, TEOpEMa O IUIOIIAAU
YCEYEHHOU UPaMHUJIBI.

CummeTpuss B IPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPUM  IPaBUJIBHBIX
MHOTOTpaHHUKOB. CHMMETpHUsT B NPaBWJIBHOM MHOTIOTPaHHUKE: CHUMMETPHUS
napajulelienunea, CHUMMETPUS NPaBUWIBHBIX IPU3M, CUMMETpUS MPABUIBHOU
MAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBl KOJUIMHEAPHBIC, COHAIPABJIEHHBIE M MPOTUBOIIOJOKHO HAIMPABICHHBIC
BEKTOpBbI. PaBeHCTBO BEKTOPOB. JIEHCTBUSI C BEKTOpPAMM: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BeKTOpa Ha yucio. CBoiicTBa
CIOXKeHHsI BeKTOpoB. CBoiiCTBA YMHOXKEHHMS BEKTOpa Ha uyucio. Ilonstue
KOMILUTaHApHbIE BEKTOpPHL. [IprH3HaK KOMIUIaHApHOCTH TPEX BEKTOPOB. IIpaBuio
napajuiesiendnena. Teopema O pasiloKEHMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTOpaM. IIpsAmoyrosbHasi cucremMa KOOpPAMHAT B MpocTpaHcTBe. KoopanHatsl
BeKTOpa. CBA3b MEK/ly KOOPJAMHATAMHU BEKTOpPA U KOOPAUHATAMU TOUYEK. YTOJI MEKIY
BeKkTopamu. CKaJIIpHOE IIPOU3BEICHHE BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHsTHsi: UMIMHApPUYECKAass TOBEPXHOCTh, KOHMYECKAas  IMOBEPXHOCTH,
chepudeckasi MOBEPXHOCTh, 00pa3yroiue moBepxHocTeil. Tena BpaleHus: MUIMH]ID,
KOHYC, YCEUY€HHBIH KOHYyC, cdepa, map. BzaumHoe pacnonoxeHue cdepbl u
IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalieHHs Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl 1 mapa.

O6béMm. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO MapajuieNienumnesa u ciaeacTBus u3 He€. O0bEM MpsIMOil M HAKIIOHHOM
MIPU3MBI, [IWJIMHPA, MUPAMUIBI 1 KoHyca. OOBEM mapa v mapoBOro CErMeHTa.

KoMOuHanuyu Tenm BpamieHus W MHOTOrpaHHWKOB. [Ipu3ma, BhucaHHas B
MWIMHP, OMUCaHHas OKoJio IuiuHapa. [lepecedenue cdeprl u mapa ¢ mIOCKOCTBHIO.
Kacanne mapa u cdepsl miockocTsio. [loHSITHE MHOTOTpaHHHUKA, OMTUCAHHOTO OKOJIO
cdepsl, chepbl, BOHCAHHONW B MHOTOTPAHHHK WJIM TEJIO BPAICHUS.

[Inomans MOBEPXHOCTH IWIIMHIPA, KOHYCa, TUIOMAAb chephl U e€ YacTew.
ITonobue B mpocrpancTBe. OTHOImIEHHE O00BEMOB, TUIOMIAACH TMOBEPXHOCTEH



nonoOHeIx ¢uryp. IlpeoOpa3zoBanue mnonodusi, romorerus. Pemienue 3amau Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceyeHHil MHOTOTPaHHUKOB W TEJ BpPALICHUS: CEYEHUS LMIMHIApA
(mapaJiieabHO U MEPIeHANKYIISIPHO OCH), CEUSHUs KOHYca (TTapajieIbHbIE OCHOBAHUIO
U MPOXOASIINE Yepe3 BEPLINHY ), CEUSHHUSI IIapa, METO/IbI IOCTPOEHUSI CEUEHUI: METOT
CJIEJI0OB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH TIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B ipocTpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHoe yMHOMXKEHUE
BeKTOpOB. CBOICTBa BEKTOPHOTO YMHOKeHUs. [IpssMoyronbHas cucremMa KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. Pasznoxkenue Bektopa 1o  0asucy.
KooprHaTtHO-BEKTOPHBIA METO/ MPU PEIIEHUH T€OMETPUUYECKUX 3a]1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenuss mnpoctpancTBa. OroOpaxkeHus. JIBMKEHHS M PABEHCTBO (QUIYD.
OO6mue cBoiicTBa JABWXKEeHMH. Buabsl JIBWKEHMI: MapajyIebHBIM  MEpPeHoC,
[EHTpalbHasl CUMMETpPHs, 3€pKaJibHas CHUMMETPHUS, TIOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoodus. [Ipsimas u chepa Ditnepa.

INIJTAHUPYEMBIE PE3YJIBTATHBI

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpa:xaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU O0YYAIOUIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHUHCKOTO O0IIEeCTBa, MPE/ICTABICHUE O MAaTEMaTUYECKUX
OCHOBaX  (PYHKIIMOHUPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHHHA, TPOLETYP
rpaXkIaHCKOTo 0011ecTBa (BHIOOPHI, OMPOCHI U IPYTO€), YMEHHE B3aUMOICHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSMU U HA3HAUCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaKIAHCKOW HIACHTUYHOCTH, YBXKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUKWCKOM MATEMATHKH, LEHHOCTHOE OTHOIICHHUE K
JOCTVKEHUSIM POCCUUCKUX MAaT€MaTUKOB M POCCHMCKOW MaTeMaTHYE€CKOW IIKOJIbI,
UCIIOJb30BaHUE JTUX JOCTHKEHHUM B JIPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME IYXOBHBIX IIEHHOCTEH POCCHMHCKOTO Hapoaa, cHOpPMHUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHUS, 3THUYECKOTO ITOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JTOCTHKEHUM HAYKU U JIESITEIBHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/la B IOCTPOEHHE YCTOMYUBOrO OYIyIIEro;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:



ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4, PELICHUN, pacCyKIE€HUNH, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnueckoe BocnuTaHue:

c(OpMHPOBAHHOCTh YMEHMS MPUMEHSITh MaTeMaTHUYECKUE 3HAHUS B MHTEpPECax
310pOBOro M 0Oe30macHoro obpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO (30pOBOE TMUTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATHM M OTIbIXa,
perynsipHas (Qusnueckass aKTUBHOCTH), (PU3MYECKOE COBEPILICHCTBOBAHUE MIPU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON €SI TENbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTU TPYI0JII00USI, HHTEPEC K Pa3IMYHbIM
chepam mnpodeccuOHANbHOU JAESATENbHOCTH, CBSA3aHHBIM C MaTEMaTUKOM H €€
NPWIOXKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOp Oynyuied npodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHXKEHUU BCEU KHU3HHU,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEHICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKOU
HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  JKOJOTMYECKOM  KyJIbTYpbl, [OHHMAaHUE  BIIHMSHUS
COLIMAIbHO-?)KOHOMUYECKUX TPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLUAIbHOMN
Cpellbl, 0OCO3HaHUE T7100aIbHOI0 XapaKTepa dKOJIOIMUECKUX MpoOIeM, OpUeHTalUs Ha
IpYMEHEHUE MaTeMaTUUECKUX 3HAHUM JJIs pelIeHMsl 3a/a4 B 00JIaCTH OKpY Karoulei
Cpelpl, IUIAHUPOBAHME IOCTYNKOB M OLEHKH HX BO3MOXKHBIX IOCJIEICTBUN s
OKPY’KAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKU U OOLIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTH4ECKON
HayKHM Kak c(epbl 4eJIOBEUECKOH eATeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU
JUIsL pa3BUTHS LUBUIW3ALMM, OBJIAJICHUE SI3BIKOM MAaTEMaTUKH M MaTeMaTHYECKON
KyJbTYpOU KaK CpPEICTBOM [MO3HAHHS MUPA, TOTOBHOCTH OCYILECTBIATH IPOEKTHYIO U
HCCJIEI0BATENBCKYIO IEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHBbIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue a1eicTBUS:

BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHUH MEXIY TMOHATHIMH, (GOPMYIUPOBATH ONPEACICHUS
MOHSATHH, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(DPUKAIMN, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJIUMOI0 aHAIN34;



BOCIIPUHHUMATh, bopMynrpoBaTh U npeoOpa3oBbIBaTh CYKJICHHUSL:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUYHUS B
(akTax, JaHHBIX, HAOMIOACHUSAX U YTBEPXKICHMSX, MpeAsiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3aKIIFOUEHUH IO aHAJIOTUH;

MIPOBOJIUTh CAaMOCTOSITENIBHO JI0KA3aTeNIbCTBA MATEMAaTUYECKUX YTBEPKICHHUI
(npsiMble M OT MPOTHUBHOTO), BHICTPAMBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJBL;

BbIOMpATH CIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BBIOMpaTh Hanbosiee NoaXOASIINN ¢ Y4ETOM CaMOCTOSITENIbHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBaresibckue 1eiicTBHA:

UCIIOJIB30BATh BOMPOCHI KaK MCCIEAOBATEIbCKUI HWHCTPYMEHT TIO3HAHUS,
(bopMynHpoOBaTH BONPOCHI, PUKCHUPYIOIINE MPOTUBOPEYNE, YCTAHABIMBATH HCKOMOE U
naHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHE;

IPOBOJIUTh CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE T10
YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBIICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, IIPOIECCAMU;

CaMOCTOATEIbHO (OPMYIHUpPOBaTH OOOOIIEHHUS W BBIBOABI IO pPE3yJbTaTam
POBEIEHHOTO HAOIIOICHUSI, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTD MOJYYEHHBIX
PE3yNbTATOB, BHIBOJAOB U 0000IICHUM;

IIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIpOLEcCa, a TaKXKe BbIIBUIaTh
IIPEAIIOIO0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh JNeUmThl MHPOpPMAIIMU, NAHHBIX, HEOOXOJUMBIX IJisi OTBETa Ha
BOIIPOC U JUJIsl pELICHUS 3a1a4H;

BBIOWpATh WH(OPMAIMIO U3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHGOPMAIMIO PA3IMYHBIX BUIOB U (opM
IIPECTABIICHNS,

CTPYKTYpHpOBaTh HH(MOpMAIMIO, MPEACTABISITh €€ B pPa3NIHUHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh Ha/1EKHOCTh MH(OPMALIMH 10 CAMOCTOATEIBLHO CPOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA

Oowmenue:

BOCIIPMHUMATh U (POPMYJIUPOBAaTh CYX AECHUS B COOTBETCTBUU C YCIOBHSIMU U
LeasIMU O0LEHus, ICHO, TOYHO, 'PaMOTHO BbIpa)aTh CBOIO TOUKY 3PE€HHUS B YCTHBIX U



MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELIEHUS 3aa4l, KOMMEHTUPOBATh
IIOJIy4YECHHBIN pe3yJIbTarT;

B X0J€ OOCYXIEHMs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI,
poO0JIeMBI, pelIaeMol 3a/1auu, BHICKA3bIBaTh UJEU, HALIEJIEHHbIE HA IMOMCK PEIICHHUS,
COMOCTAaBJSATh CBOU CYXKACHHS C CYKICHUSMM JIPYyTUX YYaCTHUKOB JHMAJIOra,
0OHapy’KUBATh PA3ITUYHE U CXOJCTBO MMO3UIINI, B KOPPEKTHOM (popme popMyinpoBaTh
pa3HOIIacHs, CBOM BO3PAXKECHMUS;

MPEACTaBIATh PE3YJbTAaThl PEUICHUS 3a7auyM, HKCIIEPUMEHTA, HCCIEIOBaHMS,
MPOEKTa, CAMOCTOSITENBHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajaad
IpE3eHTAlUU U OCOOEHHOCTEN ay TUTOPUH.

PerynsiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBIIATh TUIAH, aJITOPUTM PEIICHHS 337a4¥, BBIOMpATh CIOCOO PEIICHHS C
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI peIICHUI ¢ y4ETOM HOBOW MH(OpPMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMM ITO3HABATCIIBHOW PEQIICKCUN KaK OCO3HAHUS COBEPIIIACMBIX
JCHCTBUH W MBICIUTEIBHBIX TPOIIECCOB, WX pE3yJIbTaTOB, BIIAJIETh CIOCOOAMU
CaMOMPOBEPKU, CAMOKOHTPOJISI TMpollecca M pe3ysibTara pelieHus] MaTeMaTH4ecKon
3a/1auu;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPU PEIICHUH 3a/auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaWJCHHBIX OLIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa IEJIM U YCIOBUSAM, OOBACHATH MPUYUHBI
JTOCTIKEHUSI WU HEJOCTIKEHUS Pe3yJbTaTOB JESTENIbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

MOHUMATh M HCIOIH30BATh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOUN
paboThI TP PENICHUH y4eOHBIX 3a7a4, IPUHUMATH 11€7Tb COBMECTHOM JIeITeIbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThl, pacmpenensiTh BUIbI padoT,
JIOTOBApHUBATHLCS, OOCYXKIaTh MPOIECC M PE3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBAaTh B TPYNIOBBIX (opMax padoThl (0OCyxkaeHHs, OOMEH MHEHHH,
«MO3TOBBIC MITYPMbI» M HHBIE), BHIMOJIHATH CBOIO YacTh PabOTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJIC€HAMHU KOMaH/IbI, OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ia B
oOITU# MPOTYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI



K konny 10 kiacca o0y4aromuiics Hay4uTcs:

CcBOOO/IHO OTIEpUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPHUH IIPU PEIICHUN
3a]a4 U MPOBEJICHIUH MaTEMaTHUYECKUX PaCCyKICHH;

NPUMEHATH aKCHOMBI CTEPEOMETPHHM M CIEACTBUS W3 HUX NPU PEIICHUU
TeOMETPUYECKUX 3a]1aY;

KJIacCHQUIMPOBATh B3aUMHOE PACIONOKEHHE MPSIMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOO/IHO OTIEPUPOBATH MOHATUSMH, CBA3aHHBIMU C YTJIAMH B IIPOCTPAHCTBE:
MEX]Ty IPSIMBIMH B TTPOCTPAHCTBE, MEXK/IY MPSMOM U MIOCKOCTHIO;

CBOOOJ/IHO OTNIEPUPOBATH MOHSATHSIMH, CBI3aHHBIMH C MHOTOT DAaHHUKAMH;
CBOOOIHO pAaclo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (MpPU3Ma,
NUpaMKIa, NPSMOYTOJIbHBIN Napasuienenune, Kyo);

KJaccHPUIMPOBaTh ~ MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHUA  JJIS
KJ1accu(puKaIuy;

CBOOOJIHO  ONEpUpOBaTh  TIOHATUSIMH,  CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJIHATD TApaJUIeTbHOE, IEHTPATFHOE M OPTOTOHALHOE IPOSKTUPOBAHNE
¢Guryp Ha TIOCKOCTb, BHITIOIHATH H300pakeHUs (GUTYpP HA TIIOCKOCTH;
CTPOUTHh CEUEHUS MHOTOTPAaHHUKOB pPA3JIMYHBIMU METOJAMHU, BBIIOJHAThH
(BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ
CBEpXY, COOKY, CHU3Y;

BBIYUCJIATH IUIONIAIM OBEPXHOCTEH MHOTOIPaHHUKOB (MIpU3Ma, MHpaMuaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYyII;

CBOOO/IHO OIEPUPOBATh MOHATUSMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOO/IHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOp/AMHATaM B IPOCTPAHCTRBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemiate 3aJa4d  Ha JO0Ka3aTeIbCTBO MAaTEMaTHMYECKUX OTHOIIEHUN U
HaXO0XKJIEHUE T€OMETPUUECKUX BEITUYMH, IPUMEHSSI U3BECTHBIE METOJbI MPU
pelIeHnH MaTeMaTUYeCKUX 3a/lad IOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIOKHOCTH;

OPUMEHATH  MPOCTEHIIMe TpOrpaMMHBIE CpEeACTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKHX 3a71ay;
U3BJIEKaTh, MpPEOOpPa3oBbHIBATE W HMHTEPHPETUPOBATH HHEOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;



[IPUMEHSATH [TOJy4YCHHBIC 3HAHUA HA IIPAKTUKE: CPABHUBATH U aHAJIM3UPOBATH
pealbHbIE CUTyalluH, NIPUMEHATh U3Yy4YECHHBIC MOHATUA B IPOLIECCE IOUCKA
pelIeHUs] MaTeMaTUYeCKu CHOPMYIUPOBAHHOM IMPOOJIEMBI, MOAEIUPOBATH
peallbHBIE CUTyallud Ha s3bIKE TI'E€OMETPUHM, MCCIEAOBATH IIOCTPOCHHBIC
MOJEIN C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almmapara
anreOpbl, pemarb MNPaKTUYECKUE 3a/layd, CBA3aHHBIE C HaXO0XKJICHHEM
FeOMETPUUECKUX BEJIUYMH;

UMETh MpeACcTaBleHUss 00 OCHOBHBIX 3Tamax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJIHO OIEPHPOBaTh TOHSATHUSAMHU, CBS3aHHBIMH C I[IHJIUHAPUYECCKOH,
KOHMYECKOH U c(hepruueckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYSHUS;

OTIePUPOBATh MOHITHSIMH, CBSI3aHHBIMH C TEIaMH BpAILICHUS: IWIHHIPOM,
KOHYCOM, cepoii u mapowm;

pacno3HaBaTh Tella BpaileHus (LUIMHIP, KOHYC, cdepa U map) U 0ObICHATh
CTIIOCOOBI TIOTYUYCHHSI TEJI BpaIlCHHS;

KJIacCH(QHUIIMPOBATH B3aUMHOE PACTIONOKEHUE CPEePhI U MIIOCKOCTH;
BBIYUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB | TEJl BPAIICHHSI, 00BEMBI
M IUIOIIAY  TOBEPXHOCTEH MHOIOTPAHHUKOB M TN  BpalleHHs,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHSATUSMH, CBSI3aHHBIMHU C KOMOWHAIIUSIMU Tl
BpallleHWs] U MHOTOTPAHHUKOB: MHOTOTPAHHMK, BIHCAHHBIA B cdepy H
OmMMCaHHBIA OKOJO cephl, cepa, BOHcaHHAST B MHOTOTPAHHUK HIIA TEJIO
BpAIllCHHUS;

BBIUUCTISATh COOTHOIIEHUS MEXY IUIOMIAASIMU MOBEPXHOCTEH M 00BbEMaMU
II0JIO0OHBIX TEI;

U300paXkaTh n3yyaeMble (GUTYPHI, BHITOIHITH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUeHUs TeJl BpallleHus;

U3BJICKaTh, HUHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAILUIO O
OPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD OTEpAIlMU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;

peliaTh TeOMETpUYECKHE 3a/1a4i Ha BBIYMCICHUE YTJIOB MEXIY MPSAMBIMH U
IUIOCKOCTSIMH, BBIUNCIICHUE PACCTOSIHUM OT TOUKH JI0 MJIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a MIPH PEIICHUU;



CBOOOJHO OMNEpUPOBATh MOHATHUSIMH, CBA3AHHBIMM C JBW)KCHHUEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBUKCHUM;

BBIMOJHATh M300paXEHHs] MHOTOIPAaHHUKOB M TeJl BpalleHUs MpHU
napajjielbHOM  NEpPeHoce,  LEHTPAJIbHOM  CUMMETPHM,  3€pKaJbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT NPAMOU, IpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHHS] MHOTOIPAHHUKOB M TEJl BpaIlCHHs: CEUYECHMs LHJIUHIpa
(mapanienbHO W MEPICHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuieibHbIe
OCHOBAHHIO U MPOXOJSIIUE Yepe3 BEPILIUHY), CEUCHHUS 1Iapa;

UCIIOJIb30BaTh METO/Abl TMOCTPOCHUS CEYEHHI: MEeTOA CJEeN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;
JI0Ka3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh F€OMETpUYecKre PakThl JUIsl pEIICHUs CTEPEOMETPUUECKUX 3a/1aY,
IPEIoNaramiiX HECKOJbKO IIaroB peuleHus, €clid YCIOBHUS NMPUMEHEHHUS
3a/laHbl B IBHOM U HEsIBHOM (opMme;

pemiarh 3aJayd  Ha JIOKAa3aTEJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U
HAX0XJACHHE Tr€OMETPUUECKUX BETNYMH;

OPUMEHSTh MPOrPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSTH MOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH, AHATTM3UPOBATH U
OLICHUBATh PEAJIbHBIE CUTYAINH, IPUMEHATh U3YUEHHBIE MOHITHUS, TEOPEMBI,
CBOICTBa B IPOIECCE MOUCKA PEIICHUsI MaTeMaTHUeCKu c(hOopMyTUpPOBaAHHOM
npoOJIeMbl, MOJETUPOBATh pEaAlbHbIE CHUTYalldd Ha S3bIKE T€OMETpHH,
UCCIIEN0BaTh IOCTPOCHHBIE MOJENH C HCIIOJb30BAHUEM TIE€OMETPUUYECKHUX
NOHSATHM M TeopeM, amrmapaTta aireOpbl, peliarh MpPaKTHYECKHe 3aadH,
CBSI3aHHBIE C HAXO0K/ICHHEM T€OMETPUUECKUX BEJINYUH;

UMETh TpEJCTaBICHUST 00 OCHOBHBIX JTamax pPa3BUTUA TE€OMETPUU Kak
COCTaBHOM YacTH (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Kou-Bo 30P/LIOP
n/n NPOrpamMMbl 4acoB
Ypok 3. BBeieHHE B CTEPEOMETPHIO -
1 Bsenenue B crepeomeTpurro 23 I"'eomerpus - 10 xiacc - Poccniickas
3JIeKTpOHHAas 1Kosa (resh.edu.ru)
Ypok 5. B3aUMHOE pacronaoKeHne
) B3anmHoe pacronoxeHue npsMbIx B 6 IPSMBIX B IPOCTPAHCTBE - ['eoMerpust
IIPOCTPAHCTBE - 10 xuacc - Poccuiickas
3JIeKTpOHHAs 1Kosa (resh.edu.ru)
Ypok 4. napamieabHOCTb MPSIMbBIX,
3 [TapannenpsHOCTH NPSAMBIX U 3 IPSIMOM M IJIOCKOCTH - ['eomerpus -
IIJIOCKOCTEHN B IIPOCTPAHCTBE 10 knacc - Poccuiickas 21eKTpoHHas
mikona (resh.edu.ru)
Ypok 8. nepueHANKYIIPHOCTh
4 [lepneHMKyYISIPHOCTD NMPSAMBIX U 75 IPSIMOM M IJIOCKOCTH - I'eomerpus -
IIJIOCKOCTEH B IIPOCTPAHCTBE 10 knacc - Poccuiickas 21eKTpoHHas
mikona (resh.edu.ru)
VYpok 12. MHOrOrpaHHBIE YIJIbI -
5 VYTIBl 1 paccTOSTHUS 16 Ceomerpust - 10 ximacc - Poccniickast
DJeKTpOHHA mKoja (resh.edu.ru)
VYpok 13. MHOrOrpaHuK - [ eoMerpus
6 MHororpaHHuKH 7 - 10 kiacc - Poccwmiickast
3JCKTpOHHA mKoja (resh.edu.ru)
Ypok 17. BEKTOp B MPOCTPAHCTBE -
7 Bexkrtops! B mpocTpaHcTBe 12 Ceomerpus - 10 kiacc - Poccuiickast
3JCKTpOHHA mKoja (resh.edu.ru)
TosTopente, 0606IeH e 1 VYpoxk 18. ceuenus MHOI‘OFDaHI{I/IKOB -
8 . 5 I'eomerpus - 11 knacc - Poccuiickas
CHCTCMATH3AIHA SHAHIH sJIeKTpoHHas 1mkoiaa (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

11 KIIACC




n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoJa-Bo
4acoB

30P/IIOP

Ananutrnyeckas FeoMeTpHst

15

Ypok 3. KOOpAUHATHBIA METOJI

pelrenns 3aaa4y - ['eomerpus - 11
KJ1acc - Poccuiickast 3J1eKTpOHHast

mkoia (resh.edu.ru)

[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3alUs 3HAHUI

15

VYpoxk 18. ceuennst MHOTOrpaHHUKOB
- I'eomerpus - 11 kiacc -

Poccuiickas 3JICKTpOHHAS IIKOJIa

(resh.edu.ru)

O06bEM MHOTOTpaHHUKA

17

Ypok 12. 00beMBI IPSIMOIT IPU3MBI

u mnHapa - 'eomerpus - 11 kmace

- Poccuiickast JIeKTpOHHAas IIIKOJIa

(resh.edu.ru)

Tena BpameHus

24

Ypoxk 6. Tena BpareHus. IINHIP -
I'eomerpus - 11 kmacc - Poccuiickast

syiekTpoHHad 1mKoiaa (resh.edu.ru)

[Tmomaamn moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

VYpoxk 15. xomOuHamn

MHOI'OT'PaHHHKOB W KPYTJIBIX TCJI -

I'eomerpus - 11 kmacc - Poccutickas

syiekTpoHHad 1mKoiaa (resh.edu.ru)

JBrokeHust

VYpok 4. nIBHKEHUS B IPOCTPAHCTBE

- 'eomerpus - 11 kiacc -

Poccuiickas dJeKTpOoHHasl [IKOJIa

(resh.edu.ru)

[ToBTOpEeHuUEe, 0600IICHNE 1
cUcTeMaTu3aIys 3HaHUH

17

VYpok 17. MHOTOrpaHHUKH. METOJIBI

pELIEHHsI. BEKTOPHBIN U

KoopauHaTHBIN - ['eomerpus - 11

Kjacc - Poccuiickast DJIeKTpOHHAs

mkoia (resh.edu.ru)

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102

MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa3OBaTeJIBHOI71

NpoBepPsIeMOro
NPorpaMmbl cpeiHero oo0mero o0pasoBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPH PEIICHUH
' r€OMETPHUUYECKHX 3a]1a4
73 OmnepupoBaTh MOHATUSAME: MAPAJUICTHHOCTD U TIEPIICHANKYISIPHOCTD MPSIMBIX U
' TUTOCKOCTEH
7.4 Knaccuguimposars B3auMHOE pacioyioKeHNE IPSIMbIX U MJIOCKOCTEN B MPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYTPAHHBINA yroJl, TpaHu IBYTPaHHOTO yria, pedpo
7.5 JBYTPAHHOTIO yIJja, JMHEWMHBIM YroJl ABYTPAHHOTO YIJIa, FpajyCHas Mepa JABYTPaHHOIO
yria
76 OmnepupoBaTh MOHATUSMHI: MHOTOTPAHHUK, BBITTYKJIBIA W HEBBITYKJIBIII MHOTOTDAHHUK,
' AIIEMEHTH MHOTOTPaHHHUKA, IPaBWIILHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUIbI MHOTOI'PAaHHUKOB (MMUpaMuaa, Ipu3Ma,
' MPSIMOYTOJIBHBIN MTapajuieNenurIie1, Kyo)
KnaccuduimmpoBaTs MHOTOTpaHHUKY, BRIOWpasi OCHOBAHUS JUIS KiIacCU(UKAIINHI
7.8 (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPaHHUKH, IPAaBHJIbHbIE MHOTOI'PaHHUKH, IIPSIMBbIE U
HaKJIOHHBIE IIPU3MBI, TapaJIIeICIUIIE b])
7.9 OnepupoBaTh NOHATUAMU: CEKYILAsl IUIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHUI MHOTOTPaHHUKOB, UCIIOJIb3YsI METOL
) CIIEIOB
CtpouTh ceueHuss MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATh (BBIHOCHBIE)
7.11 IUIOCKUE YEPTEXKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUIYp: BHJI CBEPXY, COOKY,
CHM3Y
Pemate 3aaun Ha HaAXOKJAEHNUE F'€OMETPUYECKUX BEJTIMUMH 10 00paslam Hiu
JITOPUTMaM, IPUMEHSS U3BECTHbIE aHAIMTHUECKUE METO/IbI IIPU PELICHUU
7.12 CTaHJAPTHBIX MATEMAaTUYECKUX 3a/]jay Ha BHIYUCIICHUE PACCTOSHUIN MEX Ty ABYMS
TOUYKaMH, OT TOYKH JI0 NMPSMOH, OT TOUKU
710 TUIOCKOCTH, MEX]Ty CKPELUBAOIIUMUCS MPSMBIMU
Pemate 3aaun Ha HaXOXKJEHNUE FT€OMETPUYECKUX BETMUMH M0 00pa3laM Hiu
JITOPUTMaM, IPUMEHSIS U3BECTHbIE aHATUTHYECKUE METO/IbI ITPU PELICHUN
7.13 CTaHJAPTHBIX MAaTEMAaTHYECKUX 33J1a4 Ha BBIYMCIICHHUE YITIOB MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXY IPSIMOM U MIIOCKOCTBIO, MEX/Ty INIOCKOCTSAMH,
JIBYTPaHHBIX YTJIOB
Bbruncnare 00bEMBI 1 TUIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
7.14 MUpaMuUa) C IpUMEHEHHEM (POPMYIT, BEIYUCIIATH COOTHOLICHHS MEXTy TUIOIIASIMU

HOBCpXHOCTCfI, 00BEMaMu HOII06HBIX MHOT'OT'paHHHUKOB




OHGpI/IpOBaTb MOHATUAMU: CUMMCTPUS B IPOCTPAHCTBE, HCHTP, OCh U IMJIOCKOCTh

7.15
CUMMETPHUH, IISHTP, OCh U TNIOCKOCTh CUMMETPHUU (QUTYPBI
W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH HH(DOPMAITHIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax
Y PUCYHKaX
[IpumensaTs reomerpudeckue GaxTsl i PELIEHUs] CTEPEOMETPUUECKHX 3aad,
7.17 MIPEIOJIAraloIMX HECKOJIBKO IaroB PeLIeHMs, €CIIU YCIOBUS IPUMEHEHHUS 3a]IaHbl B
SIBHOU (opme
718 [IpumensTh npocTeline nporpaMMHbIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
' CUCTEMBI IIPU PEILIEHUU CTEPEOMETPHUUECKUX 3314
719 [IpuBoMTE IpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
' pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsTh NoTydYeHHbIE 3HaHUS Ha IPAKTUKE: aHAIM3UPOBATh PEAJIbHbIE CUTYAIUH U
MIPUMEHSTh U3yUEHHbIE TIOHATHS B IPOLIECCE MOMCKA PELIEHUS MAaTEMAaTUYECKU
790 chopMynupOBaHHON MPOOIEMBI, MOIETUPOBAThH PEAIbHBIE CUTYallUH Ha S3bIKE I'€0-
' METPHH, UCCIIEIOBATh MIOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATHH U TeopeM, arnapara ajareopbl, pemarh NpakKTUUeCKue 3aJauu, CBI3aHHbIE C
HaX0XJIEHUEM T'€OMETPUUYECKUX BETNYHH
11 KJIACC
Kon . .
IIpoBepsiemble IpeMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NpoBepPsIEeMoOro
poBep NMPOrpamMMbl CpeiHero o01ero o0pazoBaHus
pe3yJabTara
6
I'eomerpust
6.1 OnepupoBaTh NOHATUSAMU: [IIMHIPUYECKAs TOBEPXHOCTh, 00pa3yroue
' UWIMHAPUYECKON TOBEPXHOCTH, LIUIIMH/IP, KOHUYECKasi TOBEPXHOCTh, 00pa3yroIiue
KOHUYECKOM MOBEPXHOCTHU, KOHYC, chepruieckasi IOBEPXHOCTh
6.2
PacrnioznaBath Tena BpaieHus (IIMHAP, KOHYC, cdepa U map)
6.3
OOBACHATH CIIOCOOBI OTYYSHHS T BpallleHus
6.4
Knaccuduimpoats B3auMHOE pacroioskeHne cepbl U MI0CKOCTH
6.5 OnepupoBaTh NOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA
' CETMEHTA, I1apOBOM CJIOM, OCHOBAHUE IIAPOBOTO €051, BHICOTA IIAPOBOTO €04,
IaPOBOU CEKTOP
6.6 Boruncnsate 00BEMBI U TUIOIIAIU TIOBEPXHOCTEH TEN BpaIleHHs, TEOMETPHUECKUX TeJ

C IpUMeHeHueM (popmyi




6.7 OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBINA B C)epy M OMUCAHHBINA OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOTPAHHUK HITU TEJIO BPALICHUS
6.8 BbIUuCATh COOTHOMIEHHS MEXKTy TUIOIIASIMH TOBEPXHOCTEN U 00bEMaMK O J00HBIX
Tell
6.9 N3006paxkats n3ydaembie GUTYpPBI OT PYKU U C TPUMEHEHHEM IIPOCTHIX YePTEKHBIX
UHCTPYMEHTOB
6.10 BbIMOnHATE (BBIHOCHBIC) IJIOCKKE YE€PTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QHUTYD:
BHJ] CBEPXY, COOKY, CHU3Y; CTPOUTBH CEUCHHSI TEJI BPALICHHS
6.11 W3Bnekarb, HHTEPIPETUPOBATH U MPEOOPa30BbIBATH HH(GOPMALIUIO O
: MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTexax
U pUCYHKax
6.12 [IpumeHsTh reoMeTpudeckre QaxkThl Ui PELIEHUs] CTEPEOMETPUUECKUX 3aaY,
: MIPEIOIAraoINX HECKOJIBKO IIaroB pPeLIeH s, €CIU YCIOBUS IPUMEHEHHUS 3a]IaHbl B
sIBHOU (hopme
6.13 .
OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoInonHATh AecTBUS CI0KEHUS BEKTOPOB, BBIYMUTAHUS BEKTOPOB M YMHOKEHUS
BEKTOPA HA YKCJIO, OOBACHATh, KAKUMH CBOWCTBAMH OHM 00JIaJat0T
6.15
[IpuMeHsATH NpaBUIIO NapajiesIenuIe1a Npyu CI0KEHUN BEKTOPOB
6.16 OnepupoBaTh NOHATUAMMU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
: BEKTOPA, pAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXy BEKTOpaMH,
CKaJIIPHOE IPOM3BEIEHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPbI
6.17 HaxonuThk cyMMy BEKTOpPOB U IIPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
: BEKTOPaMH, CKaISIPHOE IIPOU3BEACHUE, PACKIIAAbIBATh BEKTOP O ABYM HEKOJI-
JIMHEApHbIM BEKTOPaM
6.18 .
3a1aBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHUCTEME KOOpAUHAT
6.19 Pemate npocreiiiine reoMeTpuyecKre 3aJauu Ha IPUMEHEHHE BEeKTOPHO-
KOOPAMHATHOTO METO/1a
6.20 Pematsp 3a1aun Ha 10Ka3aTeIbCTBO MATEMATHUECKNUX OTHOLIEHUI U HAX0XKICHHUE
’ reOMETPUYECKUX BEIMUHUH 110 00pa3lam UK alropuT™MaM, IPUMEHsIs U3BECTHbIE
METO/IbI U PEUIEHUH CTaHAAPTHBIX MAaTEMATUYECKHUX 3a7a4
6.21 [IpumensaTs NpoCcTENIINE IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHUH CTEPEOMETPUUYECKUX 33124
6.22 [IpuBoNTE IpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
6.23 [IpuMeHATH NOTydYEHHBIE 3HAHUS HA TPAKTUKE: aHAJIM3UPOBATh pEaJIbHbIE CUTYALlUH U

NPUMCHATH U3YUYCHHBIC TOHATUA B IPOUCCCC MOUCKA PCHICHUA MATCMATUYCCKU




copMyIMPOBaHHOM MTPOOIEMBI, MOICTUPOBATH PeabHbIE CUTYallUU Ha S3bIKE Ie0-
METPHH, UCCIIE0BATH IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MIOHATHUH U TEOpeM, arrapara ajareopbl, pelarb IpaKTUUECKUe 3aaui, CBA3aHHbIE C
HaX0XJAEHUEM IT'€OMETPUUYECKUX BETUYMH

MNPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUS

I'eomerpus

7.1

OcHoBHbIe IOHATHA cTepeomeTpun. Touka, npsimasi, INIOCKOCTb, pocTpaHcTBO. [lonsTHE 00
AKCHOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3anMHOe pacnoniokeHue IpsIMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TTapaJIJIeIbHBIE U CKpe-
muBaromuecs npsmsie. [lapamiensHOCTh IPSIMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: Hapal-
JIEIbHBIE MPSIMBIE B TPOCTPAHCTBE, MMAPALIEIBHOCTh TPEX MPSIMBIX, TAPAJLIEIBHOCTD MPAMON

U IJIOCKOCTH. YTJIbI

C COHAIIPaBJICHHBIMH CTOPOHAMH, YTOJI MEXAY MPSIMBIMU B pocTpaHcTBe. [lapannenbHoCcTh
IJIOCKOCTEH: MapasuiesibHbIE TIIOCKOCTH, CBOMCTBA NapajlieNIbHbIX IIockocTer. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA TIIOCKOCTH: TETPadap, KyO, mapauiesenume, IoCTpoeHe
ceueHui

7.3

[lepnieHIUKyYIAPHOCTD MPSAMOI U TIIOCKOCTH: MEPIEHIUKYIIIPHBIE MIPSIMBIE B IPOCTPAHCTBE,
MpsIMbIE TTApaJUIETIbHBIE U NEPIICHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH, TEOpEMa O MPSIMOM MepreHANKYISIPHON TIOCKOCTH. YTIIBI B IPO-
CTpPaHCTBE: yroJl MeXy MPSMOU U IJIOCKOCTBIO, ABYIPAHHBIN YroJ1, JMHEWHBIN yroi IByrpaH-
Horo yria. [leprnieHauKyssp U HaKJIOHHbBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHs (PUTyphl HA TUIOCKOCTb. [lepneHIuKynsapHOCTb
IJIOCKOCTEH: MpU3HAK MEePHEeHAUKYISIPHOCTH ABYX M1ockocteil. Teopema o Tpéx
MePIeHIUKYIIApax

7.4

[ToHsiTEe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHHKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOTOI'PaHHUKH, pa3BEPTKa MHOrorpanHuka. [lpusma: n-yronpHas npusma, rpaHu u
OCHOBaHHUS IPU3MBI, IPsIMasi U HAKJIOHHAs IPU3Mbl, OOKOBAs U MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Napannenenunen, NpsMOYroJibHbIN HapajljiesenuIes u ero ceoiictsa. [lupamuaa: n-yronbHas
NUpaMua, TPaHU U OCHOBAHUE MUPaMUIbI, OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMUIBI,
MIpaBUJIbHAS U yCEUEHHAs MUpaMua. DJIeMEHThl IpU3Mbl U upamMuabl. [IpaBuibHble
MHOTOI'PaHHUKU: MOHATHE MPAaBUIBLHOTO MHOTOI'paHHMKA, IPaBUIbHAS IPU3Ma U ITpaBUIIbHAS
NUpaMua, MpaBUIIbHAS TPEYTrolbHAs NUpaMHIa U IPaBUIIbHBIN TeTpa’p, KyO.
IIpencraBieHne 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3p, JOJAEKAdAP U UKOCASAPYTUe
CeueHus NpU3Mbl U TUPAMU/IbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTHI CUMMCTpPUU B MUpaMUAX, MapaJuICIICTINIICAAX, IIPABUJIbHBIX MHOTOTPAHHUKAX

7.6

Brrunciaenue 31eMEHTOB MHOT'OT'paHHUKOB: pe6pa, JAnuaroHaliv, yriibl. IInomane OOKOBOI TT0-
BCPXHOCTHU U IIOJTHOM MOBCPXHOCTHU HpHMOfI IMPU3MBI, IUIOIIAAb OCHOBaHHﬁ, TeOpEMa O




OOKOBOM MOBEPXHOCTH MPSAMO mpu3Mel. [11011a16 60KOBOI TOBEPXHOCTH U MTOBEPXHOCTH
MPaBUILHON MUpPaMUIBI, TEOpEMa O IUIonau yceuéHHoN mupamuisl. Ilonstre 06 o0béme.
O0BEM nupamMuIbl, TPU3MBI

7.7

[TooOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY IJIOMIAAIMU TIOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KUIIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 00pa3yrolinue HUIMHIPUUECKON TOBEPXHOCTH, OCh
I.II/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ’II/IH}IpZ OCHOBAHUA U 6OKOBaH HOBerHOCTI),
o0Opa3syromas 1 0Ch, TUIONIaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolirie KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHU-
yeckoil moBepxHocTu. KoHyc: ocHOBaHue U BeplInHa, 00pa3yroias 1 0Ch, IIIOIAb
OOKOBOH U MOJHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BbICOTa, OCHOBAHUS
1 OOKOBas MOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, IMaMeTp, IIONIa s MOBEpXHOCTH chepbl. B3anmHoe pac-
MoJIOXKeHUEe c(hephl U MITOCKOCTH, KacaTeabHas IIIOCKOCTh K cdepe, Tonaab chepbl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomOunaruu ten BpanieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBIA OKOJIO
cdepsl, cdepa, BIUCaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 00pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 oObEME
MPSIMOYTOJIBHOTO MapauiesIeuIieia u cliecTBUs u3 He€. OObEM IIMITMHIPa, KOHYCA.
O6béM 1mapa u mIomaas cQepsl

6.7

[TonpoGHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEKTY TIOMIAISIMU IIOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TET

6.8

Ceuenus nunuHApa (MapaienbHO U MEPIEHANKYISIPHO OCH), CEUYECHUS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

BeKTOp Ha INIOCKOCTHU U B IIPOCTPAHCTBC. CroxeHre U BhIYMTaHHE BCKTOPOB. YMHOXEHHEe
BCKTOpPa Ha YUCJIO. Paznoxenue BCKTOpA 110 TpCM HCKOMIIJIaHAPHBIM BEKTOPAM. HpaBI/IJ'IO
HapaJureJICiuIcaa. Pemenue 3a4a4, CBA3AaHHBIX C IPUMCHCHUEM ITPABUJT JENCTBHI C
BCKTOpaMHn

6.10

HpﬂMOYTOJILHaH CUCTCMaA KOOPAWHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTI)I BCEKTOpA.
HpOCTCfII.HPIC 3aauu B KOOpJAUHAaTax. VYron MCKAY BCKTOPAMH. CKaJ’IHpHOC MMPONU3BCACHUC
BCKTOPOB. Brruncnenue YIJI0B MCKAY NPAMBIMU U IJIOCKOCTAMMU. KOOp,Z[I/IHaTHO-
BeKTOpHLII‘/’I MCTOI ITPU PCIICHHUU T'COMCTPHUICCKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O

OBLIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrPpaMMBI CPeHEro 061ero 0opa3oBaHus

Bilanenune meromamu J10Ka3aTesbCTB, aJrOPUTMAMU DPELICHHs 3a1ad; YMEHHE
(dbopMynHpOBaTh M ONEPHPOBATH MOHATUAMU: OTPE/ICICHUE, aKCHOMA, TeopeMa,
CIIEJICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeJbCTBO, PaBHOCHUJIbHBIE
(GOopMyTUpOBKU; TNPUMEHATh HX; YMEHUE (QOpMyIupoBaTh o0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKJECHUE, NPUBOIAUTh NPHUMEPHl W KOHTPHPHUMEDHI,
HCIIOJIb30BAaTh METOJ MAaTeMaTH4E€CKOW MHIYKIUHU; IPOBOJIUTH J0KAa3aTEIbHBIC
pacCyXJIeHHsI NPH PEUICHUH 3a]a4, OLEHHUBATh JIOTMYECKYIO NPAaBWIBHOCTH
pPacCyKJIEHHI; YMEHHE ONEpUPOBATh NOHATUSAMU: MHOKECTBO, IIOJIMHOXKECTBO,
omepalMy  HaJ  MHOXKECTBAaMH; YMEHHE  HCIIOJIb30BAaThb  TEOPETHUKO-
MHOYECTBEHHBI anmnapar Jyulsl ONMCAaHUs PEAIBHBIX IPOLECCOB U SIBJICHUM U ITPU
pelieHny 3agad, B TOM YHCJIE€ U3 JAPYruX Yy4eOHBIX IpEAMETOB; yMEHHE
OTepupoBaTh MOHATHAMM: Trpad, CBS3HBIA Tpad, AepeBo, LUKI, Tpad Ha
IJIOCKOCTH; YMEHHE 3a/laBaTh U OMHUCHIBATh Ipadbl pasiIMYHBIMU CIIOCOOAMU;
WCI0JIb30BaTh I'padbl MpU pelIeHUH 3a1a4

YMeHnue onepupoBaTh MOHATUSIMH: HaTYypallbHOE YUCIIO, 1IEJI0€ YKUCIIO, CTENEHb C
LIeJIBbIM TOKa3aTesieM, KOPeHb HaTypaJlIbHON CTEIEHH, CTENEHb C PallHOHAIbHBIM
MoKasaresieM, CTeNeHb C JeMCTBUTENbHBIM IOKa3zaTesneM, Jjorapudm uyucia,
CUHYC, KOCHMHYC W TaHI€HC IPOU3BOJILHOTO 4YHCIIA, OCTAaTOK IO MOJYIIO,
palMOHaJIbHOE YHUCIIO, HMPPAMOHAIBHOE YHCIO, MHOXKECTBAa HATYpalbHBIX,
LENbIX, pAalUOHANBHBIX, ACHCTBUTEIbHBIX YHCEI; YMEHHUE HCIIOIb30BaTh
MPU3HAKU JIEIMMOCTH, HAaUMEHBIIUNA OOIIMI JeNuTenb U HauMeHblee obliee
KpaTHoe, anroput™ EBkiuaa mpu pemeHuH 3a7ay; 3HaKOMCTBO C Pa3InYHBIMU
MO3UIMOHHBIMU CHCTEMaMU CUYUCIICHUS, YMEHHE BBHINOJHATH BBIYMCIICHUE
3HaUEHUN M MpeoOpa3oBaHUs BBHIPAKEHUN CO CTENEHAMHU U Jorapupmamu,
npeoOpa3oBaHusi IPOOHO-pAIIMOHANBHBIX BBIPAKEHUI; YMEHUE OINEepUpOBaTh
MOHATHSIMHU: MOCIIEI0BATEIBHOCTD, apudmernyeckas nporpeccus,
reoMeTpuueckas Mporpeccus, OECKOHEYHO YObIBaroIIas TreoMeTpUUYecKas
Mporpeccus; yMEHUe 3aJaBaTh MOCIEI0BATEIbHOCTH, B TOM YHUCJE C TIOMOIIbIO
PEKYPPEHTHBIX GOPMYIT; YMEHHE OTIEPUPOBATH MOHATUSMU: KOMILJIEKCHOE YUCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U apTyMEHT KOMIUIEKCHOTO YHucIa,
(dbopMa 3amucu KOMIUIEKCHBIX 4YHcel (TeoMeTpudeckasi, TPUTOHOMETpHUYeCKas
U anreOpandeckas); yMeTb MPOU3BOJIUTH apupMeTHUecKue MACUCTBUS C
KOMITJIEKCHBIMH YHCIIaMU; MPUBOJAUTH MPUMEPHI HCIIOIH30BAHUS KOMILIEKCHBIX
YHUCEeJT; ONEPUPOBATH MOHATUAMU: MaTpulia 2X2 u 3X3, onpeaenuTesb MaTpUIlbI,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTEINS

YMmenue ONCpUpPOBATH IOHATHAMMUN panOHAJIbHBIC, HpparuOHaJIbLHBIC,
IIOKa3aTCJIbHEIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMETPHUYCCKUC




YPaBHEHUS U HEPABEHCTBA, MX CHUCTEMbI; YMEHUE OIEPUPOBATH IMOHATUSIMMU:
TOKJIECTBO, TOXJECTBEHHOE IIPe0Opa3OBaHUE, YypaBHEHHE, HEPABEHCTBO,
CUCTEMa YPaBHEHUU U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUM, HEPABEHCTB U
CUCTEM; YMEHHE pellaTh YPABHEHHUs, HEPABCHCTBA U CHUCTEMBI C IOMOLIBIO
pa3JIMYHBIX IIPUEMOB; PEIIaTh YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI C I1apaMeT-
pOM; NPUMEHATb YPaBHEHHMs, HEPABEHCTBA, HX CHUCTEMBl U1 PEIICHUS
MaTeMaTHYECKUX 3ajjad U 3aJa4 U3 Pa3JInYHbIX 00JIacTell HAyKu U peaslbHOU
KU3HU

YMeHue  omepupoBaTh  NOHATHSAMH:  (QYHKOUS, YETHOCTH  (PYHKIHUH,
MEPUOANIHOCTD (PYHKIMH, OTPAaHHUYEHHOCTH (DYHKIINH, MOHOTOHHOCTD (DYHKIIUH,
KCTpeMyM (YHKIMH, HAuOOJbIIEe M HAWMMEHBIIEe 3HaueHWus (QyHKIMH Ha
MIPOMEXKYTKE, HEeNpephIBHAS (PYHKIMSI, aCUMIITOTHI I'paduka QyHKIUY, epBast U
BTOpasi TPOW3BOJMHAS (YHKIMH, TEOMETPUYECKUH UM (UIWIECKUHA CMBICH
MIPOU3BOJIHOM, MepBOoOOpa3Hasi, ONpeneiEHHbI WHTErpal; YMEHUE HaXOIUTh
acuMIToThl rpaduka (QyHKIMH; yMEHUE BBIYUCIATH IPOHU3BOJHBIE CYMMBI,
MPOU3BEIICHUS, YaCTHOTO M KOMIO3MIWW (YHKIWH, HAXOIUTh YpaBHEHHE
KacaTembHOW K Tpapuky (QYHKIUH; YMEHHE HaXOIUTh IPOU3BOJIHEIC
JIIEMEHTApPHBIX ~ (QYHKIWH; YMEHHE HCIIOJB30BaTh  IPOW3BOJHYIO  JUIS
uccrneoBanus (QyHKIWH, HAXOAWTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS
GyHKIMM; CcTpouTh TIpaUKM MHOTOWIEHOB C HCIOJB30BAaHUEM armapara
MaTeMaTHYeCKOr0 aHaju3a; MPUMEHSTh MPOU3BOJHYIO JJIsi HaXOXICHUS
HaWIY4YIIEero peleHus B IPUKIAIHbIX, B TOM YUCIIE COIMATbHO-IKOHOMUYECKIX
n (pU3MYecKux 3ajavax; HAXOJIUTh IJIOMEATH M O0BEMBI (PUTYp C TOMOIIBIO
WHTErpana; NpPUBOIUTH MPUMEpPbl MaTEMaTHYECKOTO MOJECIHPOBAHUS C
noMo1Ibio quddepeHInaaIbHbIX YPaBHECHUI

YMeHne omnepupoBaTh MOHATHSAMU: Tpaduk QyHKIUH, oOpaTHas (YHKIUA,
KoMno3unusi (OyHKUWH, JuHEHHas (yHKOMsS, KBaapatudHas  QYHKIUS,
panroHanbHas GYHKIMS, CTeNICHHAs: (DYHKIIHS, TPUTOHOMETpUYECKHE (DYHKITHH,
oOparHbIe TPUTOHOMETPHUYECKHE byHKINH, noKa3aresbHast
u norapudmMuueckas QyHKIIMH; YMEHHE CTPOUTH rpadMKK U3yUYEeHHBIX (DYHKITHH,
BBITIOJIHATE MTPpeoOpa3oBaHus rpaduKoB (YHKIHH, HCIOIL30BaTh rpaduKu JUis
M3YUYEHHUSI IPOLIECCOB U 3aBUCUMOCTEH, MPH PEIICHNH 33124 U3 JPYruX y4eOHbIX
MPEIMETOB U 3aJ1a4 U3 PealibHOM JKU3HU; BBIpAKaTh POpPMyJaMH 3aBUCHMOCTHU
MEXIY BEJIMUYMHAMH, UCIIOJIh30BATh CBOMCTBa
u rpadpuku QGYHKIUE JUIS  pelICHUsT YpaBHEHWH, HEPAaBEHCTB U  3ajad
C mapaMeTpamu; u300paxaTh Ha KOOPAMHATHOM TIIOCKOCTH MHOXKECTBA PEIIeHUI
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YmMmenue peuiaTh TCKCTOBBIC 3a/1a4X PA3HBIX THUIIOB (B TOM YHCJIC HA MMPOLCHTHI,
J0JIM U 4aCTH, HAa OBHIXKXCHUC, pa60Ty, CTOMMOCTDb TOBApOB U YCIIYI', HAJIOI'H,
3agadyud M3 o0Oiactu YIIpaBJICHHUA JIMYHBIMU U CEMEUHBIMU (I)I/IHaHCElMI/I);
COCTaBJIATH BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI 110 YCJIIOBUIO
3ala4yu, HUCCICAOBATH IMOJYUCHHOC PCHICHUC U OLCHUBATH HpaB,I[OHO,Z[O6HOCTL
PE3yIbTAaTOB; YMCHHUC MOJACIIMPOBATH PCAJbHBIC CUTyallUKM HaA A3bIKEC Ma-
TCMATUKH, COCTABJIATH BBIPAXKCHUS, YPABHCHUA, HCPABCHCTBA U UX CUCTCMEI I10




YCIOBUIO 3aa4yM, MCCIEN0BaTh IIOCTPOCHHBIE MOJCIU C HUCIOJb30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJTYICHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: CpelHee apudmMeTHdeckoe, MeHaHa,
HauOoJblllee W HaWMEHbIIEe 3HAYCHMS, pa3Max, IUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOIO Habopa; yMEHHE W3BJIEKaTb, WHTEPIPETUPOBATD
nHPOpMAIHMIO, TPEACTABICHHYI0O B TaOimWIaxXx, Ha Juarpammax, Trpadmukax,
OTPAKAIOILYID CBOMCTBA pEAJIbHBIX IPOLIECCOB M SBJICHWN; IIPEICTABIATH
MHGOPMAIIHMIO ¢ IOMOIIBIO TaOIHIl U AUArpaMM; HUCCIIEA0BAaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHCJIE C MIPUMEHEHHEM IpapHUeCKUX METOJO0B U AIIEKTPOHHBIX
CpEenCTB; TpauyecKd HCCIEIOBaTh COBMECTHBIE HAOIIOAEHHUS C IOMOIIBIO
JUarpaMM pacCeUBaHUs U JINHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHSIMH: CIy4alHBIM OMNBIT M ClydailHOE COObITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C
HCIO0JIb30BAHNEM TpadUUeCKUX METOJOB; MPUMEHSTH (OPMYIbl CIOXKEHHS U
YMHOKEHHUS BEpOSITHOCTEH, (OpMyNny TOJTHOM BEPOSITHOCTH, (QOpMYITy
bepnynnu, komOuHatopHble QakThl U (GOPMYIbI; OLEHUBATH BEPOSTHOCTU
peayIbHbIX COOBITHI; YMEHHE ONEpUpOBaTh MOHATUSIMH: ClydaiiHas BEIHUYMHA,
pacrpeneneHne BEpOATHOCTENW, MATEMATHYECKOE OKUJAaHUE, TUCTIEPCHUS U CTaH-
JApTHOE OTKJIOHEHHE CIIydallHOW BeJIMYMHBI, (YHKUMUU pacupeleseHus u
IUIOTHOCTH PAaBHOMEPHOTO, NOKAa3aTEJBHOIO M HOPMAJIBHOIO PacIpelesICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YYECHHBIX PACHpPEICICHUN A PEIICHUs
3aJa4; 3HaKOMCTBO C MOHATHAMMU: 3aKOH OOJIBIINX YKCEN, METO/IbI BEIOOPOYHBIX
UCCIIEIOBAaHUI; yMEHHUE NPUBOJUTH NMPUMEPHI NPOSIBIECHUS 3aKOHA OOJBIINX
qucel B IPUPOJHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHUE OIEpUpPOBATH
MOHATUAMM: COYETAaHUE, IEPECTAHOBKA, YUCIJIO COYETaHUH, YUCIIO IEPECTAHOBOK;
O6uHoMm HploTOHA; ymMeHHe NPUMEHATh KOMOMHATOPHBIE (aKThl U PacCyXAECHUS
Il PELIeHUs 3ajjay; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIATH
BEPOSITHOCTHYIO MOJIEIIb U MHTEPIIPETUPOBATH MOJYYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATHSIMU: TOUKA, MPsMasi, IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUH yroj, ABYIPaHHBIA yroJi, TpEXrpaHHbIH
yroJl, CKpeIIMBAIOUIMecs NpsMble, Mapajlje]bHOCTh U HEPHEHAUKYISPHOCTD
IOpSIMBIX M IUIOCKOCTEH, Yros MeXAy HIpsSMBIMM, YTOJ MEXIy HpsIMOH Hu
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMU, PACCTOSHUE OT TOYKU J0 IJIOCKOCTH,
paccTosiHMEe MEXAY MNPSAMBIMU, PAacCTOSIHUE MEXAY IJIOCKOCTSIMM; YMEHHE
HCIOJIb30BAaTh NIPH PELICHUH 33Ja4y U3y4EHHbIE (DAKThI U TEOPEMBbI IUTAHUMETPHH;
YMEHHUE OIICHHBaTh pa3Mepbl OOBEKTOB OKpY’KAIOIIEr0 MHpa; CTPOUTH
MaTeMaTHYECKHE MOJEIN C IMOMOIIBI0 F€OMETPUYECKUX TOHSATHM U BEJIUYMH,
pelaTh CBsI3aHHbIE ¢ HUMU MPaKTHYECKUE 3a/1aun
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YMeHHe omnepupoBaTh MOHATHUAMM: IUIOIIAAb (QUIypbl, O00BEM (UTYpHI,
MHOTOT'PAaHHUK, MPAaBUWIBHBIA MHOTOI'PDAaHHHUK, CEYEHHE MHOTOTpPaHHHUKA, KYO,
napajjiesienunes, Mpu3Ma, nupamuna, Qurypa M IMOBEPXHOCTh BpalllEHUS,
HWIMHAP, KOHYyC, Map, cdepa, Iuomanb chepsl, IUIONMAAb MOBEPXHOCTU
NUpaMUbl, TMPU3MBI, KOHyca, LWIMHIApA, O00BEM Kyba, NPSIMOYTOJBHOTO
napajiesnenumnesia, NupamMupl, MPU3Mbl, HWIMHApPA, KOHYycCa, 11apa, pa3BEpTKa




IIOBEPXHOCTH, CEUEHHUsI KOHYCA U LIUIMHAPA, TapaJuIeIbHbIE OCH UJIU OCHOBAHMUIO,
CeueHHe Iapa, IIOCKOCTh, Kacaromasics cepsl, HWIMHAPA, KOHYCA; YMEHHUE
CTPOHTH CEYEHHWE MHOTOTPAaHHMKA, M300pa’kaTh MHOTOTPAHHHUKH, (QUTYpHl U
IIOBEPXHOCTH BPAILLEHHUS, UX CEYECHUS, B TOM YHUCIIE C IIOMOIIBIO 3JIEKTPOHHBIX
CpeACTB;  yMEHHE  TPUMEHATH  CBOWCTBA  TeOMETpUYecKux  uryp,
CaMOCTOSTENIEHO (POPMYIIUPOBATH OTIPENEIICHUS H3y9aeMbIX (PUTYp, BBIIBUTATh
THIIOTE3BI O CBOMCTBAX U MPU3HAKAX T€OMETPHUECKHX (DUTYP, 000CHOBBIBATH WIIH
OTIPOBEPraTh MX; YMEHHE MPOBOJUTH KIACCUPHUKAIMIO (UTYp MO Pa3sTHIHBIM
MIPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBbIE IOTIOJHUTEIbHBIE TIOCTPOCHHUS
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YMeHue ornepupoBaTh NOHATHSAMH: IBH)KEHUE B MMPOCTPAHCTBE, MapajlICIbHBINA
MEPeHOC, CHUMMETpPUS Ha IUIOCKOCTA U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 101001, N0J00HBIE (PUTYPBI; YMEHHE PACcIIO3HABATH PaBHbIE U
nosoOHbIe (UTYpHl, B TOM 4HCIE B IPHPOJIE, HCKYCCTBE, AapXUTEKTYpE;
WCIIOJb30BaTh T€OMETPHUECKUE OTHOIICHHS IMPH PEIICHUH 3a/1a4; HAaXOIWTh
reOMETPUYECKHUE BEJIMYMHBI (JJMHA, YTroj, IUIoladb, 00bEM) MPHU pPELICHUU
3aJad W3 JPYruX Yy4eOHBIX MPEIMETOB W W3 pEaJbHOW JKWU3HU; YMEHHE
BBIYHCIIATE TEOMETPUYECKUE BEIMYMHBI (IUJIMHA, Yroj, IUIOWadb, OOBEM,
TUTOIIA b TIOBEPXHOCTH), WCHOJB3Yys H3ydeHHBIE (DOPMYIBI U METOIBI, B TOM
YHCIIe: TUIOMIA (b TOBEPXHOCTH TIMPAMUIBL, TIPH3MBI, KOHYCa, IMINHAPA, TJI0MIAIb
ctepsl; 00BEM KyOa, MPAMOYTOIBHOTO TapaUIeTeuNe a, MIPaMUbl, TPU3MBI,
LHWINHAPA, KOHYyca, I1apa; YMEHHE HaXOJUTh OTHOIICHHE OOBEMOB MOAOOHBIX

¢uryp
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YMeHue onepupoBath NOHATHUAMU: IPSIMOYTOJIbHAS CHCTEMA KOOPINHAT, BEKTOD,
KOOpJIMHATBl TOYKH, KOOPIWMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEIICHHE
BEKTOpa Ha YMCIIO, pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEACHUE,
BEKTOPHOE MPOM3BEACHUE, YroJd MEXIy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIA U KOOPIMHATHBIA METOJ Ui PElIeHHS MeOMETPUYECKHX 3ajad U
3a/1a4 IpYrux y4eOHbIX IPEIMETOB
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YMmenue BbIOMpATh MOIXOASIIMNA METOJ Ui pELICHUS 3aJayd; IMOHUMaHHE
3HAYUMOCTHU MAaTEMaTUKU B U3yYCHHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOILIECCOB
U SBJICHUI; yMEHHME paclo3HaBaTh IMPOSIBICHUE 3aKOHOB MATeMaTHUKU B
HUCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHl MaTEMAaTUYECKUX OTKPBITHMA
POCCUICKON U MUPOBOM MaTeMaTH4E€CKON HAyKH

IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Yucaa ¥ BRIYUCICHUS




1.1

HaTypanLHHe n OCJIbIC YKClia. HpI/I3HaKI/I JACITNUMOCTH LCIIBIX YHUCEII

1.2 Parmonanbueie ynciaa. OOBIKHOBEHHBIE M IECSITUYHBIE IPOOU, TIPOLICHTHI,
0eCKOHEUHBIEC IEPUOIMIECKUE IPOOH

1.3 ApupmeTnueckuii KOpeHb HaTypalbHOH cTeneHu. JeidcTBus ¢ apudMeTHUECKUMH KOP-
HsIMM HATYPAJIbHOU CTEIICHU

1.4 Crenens c 1enbIM nokasareneM. CTeneHb ¢ palMoHaIbHBIM noka3arenem. CBolicTBa
CTENEHU

1.5 CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6
Jlorapudm yucna. [lecaTHyHbIe U HATYpAIbHBIE JOTapHUPMBI

17 JeiicTBuTenpHble yncia. ApupMeTH4ecKre ONepaluy ¢ A1eHCTBUTEIbHBIMU YUCTaMH.

: [IpuOnmxEHHbBIE BBIYUCIIEHUS, IPABUJIAa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ybTaTa

BBIUYHCIICHUI

1.8 .
[IpeobpazoBanue BeIpakeHUH

1.9
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2
VYpaBHEHHS U HEPABEHCTBA

2.1
Lensle u 1poOHO-paIOHATbHBIE YPABHEHUS

2.2
HppanmonanbHble ypaBHEHUS

2.3
Tpuronomerpruueckue ypaBHEHU
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2.5
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2.7
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2.8
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Cucrempl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TapaMeTpaMHu

2.11 . .
Matpuna cucTeMsl TMHEWHBIX ypaBHEHHUH. ONpeaenuTens MaTpULbI

3
OyHKIMY U TpapUKH

3.1 Oynkiys, crnocoosl 3aganus Gynkuuu. I'padux pynkuun. Bzanmuo oOpatHble GyHK-
1uu. YétHble 1 HeuéTHble QyHKImK. [leproanueckue GyHKuIun
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuil GpyHkiuu. Hynmu ¢pyHkuun.

3.2 ITpomexxyTkH 3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIIMH. MaKCUMYMbI
1 MUHUMYMBI QyHKIMH. Hanboupiiee u HauMeHblee 3HaueHne (PyHKIUMU Ha [TpoMe-
KYTKE

33 CrenenHas GyHKIUS C HATYpaJbHBIM U LIeJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHs n-0il CTENEeHN

34

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TpapUKH




3.5

[Toxa3zaTtenbHast u norapudmudeckas GyHKIUU, UX CBOWCTBA U TPAPUKH

3.6 Touku pa3psiBa. AcUMITOTHI rpadukoB GyHKIMI. CBONCTBA (PyHKIMH, HENPEPHIBHBIX
Ha OTPE3KE
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3.8
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Hauana matemaTnyeckoro aHanusa
4.1 .
[IpousBoanas ¢pynkuu. [Ipon3BoaHbIe AeMeHTapHBIX (QYHKIUN
49 [IpumeHeHne npou3BOIHOM K Hccae10BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
‘ sKcTpeMyMbl. HaxoxaeHnne HanbosbIIero 1 HAMMEHbILEro 3HaYeHUs! PYHKIIUU Ha
OTpE3Ke
4.3
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5
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