MUWHUCTEPCTBO MPOCBEUIEHUA POCCUNCKOM ®EJEPALIUU

MYHUIINITAJIBHOE ABTOHOMHOE OBIHIEOBPA3OBATEJIBHOE
YYUYPEKAEHUE I'OPOJA POCTOBA-HA-AOHY «IIIKOJIA Ne 114»

COI'VTACOBAHO IMPOBEPEHO YTBEPX/JIAIO
MO yuureneit 3amecTUTeNb TUPEKTOpa Hupexkrop MAOYVY «lllkona Ne 114»
MaTeMaTU4YeCKOro 1 MAOQOY «llkona Ne 114» 3.T.
€CTECTBEHHO-HAYYHOI'O LIUKJIA XauatpsH M.b. Epmakos
[Iporokon Nel ot 29.08.2025 29.08.2025 [Ipukas Ne ot 29.08.2025
[Ipencenarens MO
Kakaypunze A.A.
PABOYAS ITPOT'PAMMA
(ID 9672752)

yueOHOro npeamera «I'eomerpusi. Yriry0JieHHbIH YPOBEHb)

st o0ydarommxcs 10 — 11 xmaccoB

r. PocroB-na-/lony
2025-2026 y4eOHbIH 1o



HOACHUTEJBHASA 3AIINCKA

['eometpusi siBnsieTcss OJHUM U3 0a30BBIX KYpCOB Ha YpPOBHE
cpemHero oOmero oOpa3oBaHUS, TaK KaK OOECIEYMBAET BO3MOXHOCTH
M3YYCHHS JIUCHMUIUIMH €CTECTBEHHO-HAy4YHOW  HAMNpaBJICHHOCTH W
MPEIMETOB TYMaHUTApHOTO HUKJA. [[0CKONBbKY JIOrM4ecKOe MBIILJICHUE,
dbopMmupyeMoe TpU M3YyYCHUH OOYYaIOIMIUMUCS TOHSITHUIHBIX OCHOB
F€OMETPUHU, MPHU JOKA3aTEIbCTBE TEOPEM M TOCTPOCHUU LEMOYKH
JOTUUECKUX YTBEPXKJICHUM TIPpU pEIICHUH TEOMETPUYECKUX 3ajad,
YMEHHME BBIIBUraTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS IPU PEIICHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJA, B
4aCTHOCTU (PU3NYECKUX 3a]1ad.

Llens ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha
yIIyONEHHOM YpPOBHE — Pa3BUTHE WHIWBUIYATBHBIX CIIOCOOHOCTEH
oOyyaromuxcsi TMNpU U3YYEHUM TEOMETPUHU, KaK COCTaBJISIIOIICH
npeaMeTHo  obnmactu  «Maremarnka W MHpOpMATHKa» — 4epe3
oOecrieueHne BO3MOXKHOCTH MPUOOPETEHUsS] W HCMOJIb30BaHMs Oolee
IIIyOOKHX TEOMETPUYECKUX 3HAHUM W JCUCTBUH, CHEIUPUIHBIX
TCOMETPUH, W HEOOXOMUMBIX I YCHENTHOrO0 Tpo(dhecCHOHaTLHOTO
00pa3oBaHMUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMU 3aJauaMHU Kypca TE€OMETPUU Ha YriIyOiaEHHOM
YPOBHE, PACIHIMPSIONMIAMH W YCHJIMBAIOIIUMHU Kypc 0a30BOTO YpPOBHS,
SIBJISIFOTCSI:

pacuIMpeHre MPEICTaBICHUs O TEeOMETPUU KaK 4YacTH MHUPOBOMU
KyJbTYypbl ¥ (OPMHUPOBAHME OCO3HAHMSI B3aHMMOCBSI3M TE€OMETPHUH C
OKPYXKaIOIIUM MUPOM;

(dhopMHUpOBaHHE TIPEACTABICHHS O TIPOCTPAHCTBEHHBIX (PUTYpax Kak
0 BaXHEUIIMX MaTeMaTHYECKUX MOJICTSAX, MO3BOJISIONIUX OMHUCHIBATh U
M3y4yaTh pa3HbIe SIBIICHUSA OKPYXKAIOUIEro MHpa, 3HAHUE MOHSTUHHOTO
anmapara o pazzaeny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHUpoOBaHUEe YMEHHS BJIQJ€Th OCHOBHBIMU TMOHSATHUAMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE
TeopeM, GOpMyIT M YMEHHE X PUMEHSTh, YMEHHS JTOKA3bIBATh TEOPEMBI
Y HaXOJIUTh HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHUpoOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B
pealbHOM MHpPE MHOTOTPAaHHUKH W Tejla BpallleHHs, KOHCTPYHPOBAThH
reOMETPUYECKHUE MOJCIIN;



dbopMHUpOBaHWE TOHWMAHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHUSI MaTeMaTUYECKUX Teopui, (GOpMUPOBAHUE MMOHUMAHUS POJIH
AKCMOMAaTUKH MPH MPOBEICHUU PACCYKICHUM;

dbopMHupoBaHUEe YyMEHUS BIAJAETh METOAAMHU JIOKA3aTEIbCTB M
QITOPUTMOB  PEIICHMS, YMEHUS HUX  [PUMEHSATh, MPOBOJIUTH
NIOKA3aTENbHBIE PACCYXKACHUA B XOJI€ PEHICHUS CTEPEOMETPUUECKUX
3aJlad W 3adad ¢ TPAKTHYECKUM CcojepkaHueM, (GopMHUpoBaHHUE
MPEACTABICHUS] O HEOOXOAMMOCTH J0Ka3aTelIbCTB MpU OOOCHOBAaHUU
MaTeMaTUYECKUX YTBEPKICHHN W PO AKCMOMATUKU B IPOBEICHUH
JEYKTUBHBIX PACCYXKIACHUM;

Pa3BUTHUE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM oOy4aronmxcs, MO3HABATEIbHON aKTUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHHM, KPUTHUYHOCTH MBIIUICHUS, WHTEpeca K
M3YUYEHHIO TEOMETPUU;

dbopmupoBanne GYHKIIMOHATBHOWM TPAMOTHOCTH, pPEICBAaHTHOU
FEOMETPUU: YMEHHUSI PpACIO3HABATh MPOSIBICHUS TIE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEATbHBIX >KU3HEHHBIX
CUTYallMsIX U MPU M3YYEHUU JAPYTUX YyUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M  3aKOHOMEPHOCTEW, MOJIECIUPOBAHUS  PEANbHBIX
CUTyalluid, HCCIEIOBaHUSI TIOCTPOCHHBIX MOJIEIEeH, WHTEpIpeTaluu
MOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH  COJIEp)KATEIbHBIMM  JIMHUSIMH ~ y4eOHOTO  Kypca
«I'eomerpusi» B 10-11 kmaccax sBmstorcs: «lIpsiMble M ITOCKOCTH B
IIPOCTPAHCTBE», «MHororpanHukm», «Tena BpameHus», «BekTopel u
KOOPAWHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh
OTepUPOBATh MOHATUSMUY», PEIIEBAHTHBIMUA T'€OMETPUM Ha YTIyOIEHHOM
ypoBHe o00Oyyenuss B 10-11 kjaccax, OTHOCHTCS KO BCEM
COIepKaTeIbHBIM ~ JIMHUSM ~ y4eOHOro Kypca, a (opMupoBaHHe
JOTUYECKUX YMEHUN pPACHpeAesieTCsl HE TOJBKO IO COAECPIKATEIbHBIM
JUHUSM, HO U 10 rojam oOydenus. ConepkaHue oOpa3zoBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus denepanbHOU
paboueil mporpaMmbl, pacOpeAe€éHHbIM IO TrojaM  OOydYeHws,
CTPYKTYpPUpPOBAHO TakKuM o00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOIIPOCaM 00y4aromirecs: o0Opamairuch HEOJHOKPATHO.
DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE I€OMETPUUECKUMU MTOHATHIMU
M HaBBIKAMHU TIOCJIEIOBATEILHO U IOCTYMATElIbHO, C COONIOJCHUEM
MPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKJIIOYATh B OOIMIYIO



CHUCTEMY T€OMETPUUYECKUX TPEACTABICHUN OOyYaromuxcsl, paciupss U
yrIyonss e€, 00pasys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon K W3Y4YEHUIO TEOMETPUM Ha YIUIYOJIEHHOM YpPOBHE
MTO3BOJISIET:

co3gaTh yciaoBus i auddepeHnmanui oO0y4eHUs, MOCTPOCHHUS
WHJIUBUIYAJIbHBIX 00pa3oBaTEIbHbBIX MpoTrpamm, obecrneynTh
yrayOn€HHOE U3yYeHHE TEeOMETPUM KaK COCTaBJISIONICH y4eOHOro
npeamera «MaTemaTukay;

MOATOTOBUTh  OOYy4YalOIMUXCA K  MPOJOJDKEHUIO — M3YyUYCHHS
MaTeMaTHKu ¢ y4€ToM BbIOOpa Oymymiedt mpodeccuu, obecnedmBas
MIPEEMCTBEHHOCTh MEX Ty 00INM U TTPO(heCCHOHATEHBIM 00pa30BaHUCM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha yriayOiaEéHHOM
ypoBHe otBojuTcs 204 vaca: B 10 kiacce — 102 gaca (3 vaca B Henelno),
B 11 kimacce — 102 vaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

HpﬂMLIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IINIOCKOCTD,

IIPpOCTPAHCTBO. [lonsiTue 00 AKCHUOMAaTH4YCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUHN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
Bzaumuoe PACIIOJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

[IEpECEKAIOIIMECs, MapaJUIeIbHblE MW CKPELIMBAIOLIMECS  IPSMBIE.
IIpyu3Haku ckpemmBaromuXcs MNpAMbIX. [lapamuienbHOCTh MPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJIIENbHBIE IIPSAMBIE B MPOCTPAHCTBE,
MMapaJuIeIbBHOCTh TPEX MPSAMBIX, NAPALIEIBHOCTD MPSAMOW M IUIOCKOCTH.
[TapannensHoe W IIEHTpaJbHOE MPOEKTUPOBAHME, U300pakeHue (Quryp.
OcHOBHbBIE CBOWMCTBAa MapajljIeIbHOTO MNpOeKTUpoBaHus. M3o00paxeHue
buryp B mapauleIbHOW MPOEKUHMHU. YTIbBI C COHANpaBJICHHBIMU
CTOPOHAMH, YIOJI MEXIy MNpsAMBIMU B npoctpaHcTBe. [lapamnensHOCTH
IUIOCKOCTEW: MapaJuleIbHbIE IUIOCKOCTH, CBOWMCTBA MApaJUIENbHBIX
wiockocteil. I[lpocreiiiye npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH:
TETpadp, NapAJIICICIUIIE], IOCTPOCHUE CCUCHUN.

[leprieHIMKYISAPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIISPHBIE
IPSIMBIE B IPOCTPAHCTBE, MPSAMBIC MMAPAJIIEIBHBIE U MEPIICHANKYIISIPHBIC
K IUIOCKOCTH, MPHU3HAK MEPINECHANKYJSIPHOCTH IPSAMOW M ILIOCKOCTH,
TeopeMa O NPSIMOW IEPIEHIUKYISIPHOW IIOCKOCTH. OpTOroHaJbHOE
IIpOEKTUpOBaHUE. IIeprIeHIUKYIISp U HAKIOHHBIE: PACCTOSAHUE OT TOYKU
710 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MIIOCKOCTH, MPOEKIUs (PUTYPHI
Ha  IUIOCKOCTh.  IlepneHauMKyIsIpHOCTH  IUIOCKOCTEM:  ITPU3HAK
MEPNEHAUKYJSIPHOCTA ~ JBYX  IUIockocTe.  Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

Yriel B NPOCTPAHCTBE: YroJI MEXAY IPSAMOHM M INIOCKOCTHIO,
IBYI'PAHHBIN yTOJ, JUHEHHBIA yroJl IBYTPAHHOIO yria. TpéXrpaHHbIA U
MHOTOTpaHHbIe YIribpl. CBOMCTBA IIOCKHX YIVIOB MHOTOIPDAHHOIO YIJIA.
CBolicTBa IUIOCKUX M JIBYTPAHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JJIsl TPEXIPAHHOTO YTJIA.

MHororpaHHuUKH

Buapsl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpanHuka. lIpmsma: n-
yrojbpHas MpU3Ma, MpsiMas U HAKJIOHHAs MPU3Mbl, OOKOBas M TMOJHAas
IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN



NapajulesIenune] U ero cBoucTea. Kparwalimmne myTH Ha MOBEPXHOCTH
MHOrorpaHuuka. Teopema Oiunepa. IIpocTpaHCcTBeHHas Teopema
[Tudaropa. [lupamuaa: n-yroyibHasi nupamua, NpaBuibHas U ycedEHHAs
nupamuibl. CBolcTBa pé6ep M OOKOBBIX IpaHel MPaBUILHON TUPAMUIbIL.
IIpaBuiibHBIE MHOTOIDAHHUKM: MPABUJIbHAs IMpU3Ma M NPABUIIbHAA
MApaMUAA, IPABUIIbHAS TPEYTOJIbHAS IUPAMUIA U ITPABWIIBHBIN TETPAdAP,
ky0. IlpeacraBienwe o0 TpaBUIBHBIX MHOTOTPAHHUKAX: OKTajJp,
JNOJECKAdIP U UKOCADIP.

Bbruncnenue 5»1€MEHTOB MHOIOIPAaHHUKOB: péOpa, AMAroHamu,
yrabl. [lnomans 60KOBOI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSAMOi
MPU3MBI, TUIONIAJb OCHOBAHUN, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoi  mpusMmbl. I[lnomane OGOKOBONM NOBEPXHOCTH M IMOBEPXHOCTH
[IPaBWJIBHOW MUPAMUBL, TEOPEMA O TUIOLIAAN YCEYEHHON TMPAMUIBI.

CummeTpHst B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHM INPABUIIBHBIX
MHOTOTPaHHMKOB. CuUMMeETpHsi B  INPAaBWIBHOM  MHOTOTPAaHHHKE:
CUMMETpPHS  NApaUICICNIUNENAd, CUMMETPUS TNPABUIBHBIX  IIPU3M,
CUMMETpPUSI IPAaBUILHOM ITUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA
HEHYJIEBOTO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE H
IIPOTUBOITIOJIOKHO ~ HANPABJICHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIeMCTBUA C BEKTOpPaMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHME BEKTOpa Ha 4yucino. CBoicCTBa
CJI0KEHHUSI BEKTOPOB. CBOKMCTBA YMHOXEHUSI BEKTOpa Ha ynciio. [lonarue
KOMIUIAHapHbIE BEKTOpBI. [IpuM3HaK KOMIIIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBwiio napamienenunena. Teopema O pasiloKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpsmoyrosbHas cucreMa KOOpPAMHAT B
npoctpadcTBe. KoopauHarel BekTopa. CBsI3b MEXIy KOOpPAMHATAMH
BEKTOpPa M KOOpPAMHATAMH TOYEK. YTON MeXAy BeKTopamu. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenust

[Tonsarus: HUAJIMHIpUYECKast MTOBEPXHOCTb, KOHHMYECKas
MOBEPXHOCTh, chepuuecKas MOBEPXHOCTh, 00Opa3yIolue MOBEPXHOCTEH.
Tena BpameHus: UUIUHIP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, miap.
B3anMHoe pacniosiockeHure cepbl U IUIOCKOCTH, KacaTeabHas IUIOCKOCTh



K cdepe. Mzo0paxeHne Ten BpalleHHs Ha IJIOCKocTH. Pa3Béprka
muIMHApPa U Konyca. CumMeTpust chepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 0OBEME
MPSIMOYTOJILHOTO Mapajuiesienureia u cieacTBus u3 He€. O0bEM npsMon
¥ HaKJIOHHOW MPU3MBI, WINHAPA, TUpaMUALl U KoHyca. O0BEM mapa u
[IaPOBOT'0 CErMEHTA.

KoMOuHanmu Tenm BpamieHus W MHOTOTpaHHHUKOB. [Ipu3ma,
BIIMCAHHAsl B UWJIWHJIpP, ONHMCAHHAas OKoyo uuiuHipa. [lepeceueHue
chepsl U mapa ¢ MmIockocTeio. Kacanue mapa u chepbl MIOCKOCTHIO.
[lonsiTe MHOrOrpaHHUKa, OIUCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BpaIICHUS.

[Ino1maas MOBEPXHOCTH LMIUMHIPA, KOHYCA, MJIOMmaas chepbl U eé
yacteil. [logoOue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB, ILIOMIAEH
moBepxHOCTeH 1Mo j00HBIX puryp. [IpeodbpazoBanue moa00MsI, TOMOTETHS.
Pemenne 3amau Ha MIOCKOCTH C MCHOJIB30BAHUEM CTEPEOMETPUUECKUX
METOJOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJ BPAILCHUS: CEUCHUS
HWIMHApPa (MapajulelIbHO M MEPHEHIUKYISIPHO OCH), CEUYECHHsI KOHyca
(mapasnienbHble OCHOBAHUIO U TPOXOSIINE YEPe3 BEPIINHY), CECUCHUS
mapa, METObI IOCTPOCHUSI CEUEHUI: METOJI CIE0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTtpancTBe. Onepainuu Haj BeKTopaMu. BektopHoe
YMHOXEHUE  BEKTOPOB. CBoiCTBa  BEKTOPHOTO  YMHOXEHHUS.
[IpssmoyrosbHast cuctema KOOpJAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTopa. Pasznoxenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOpPHBIN
METOJ] IPU PEUICHUU T€OMETPUUECKUX 3a/1a4.

J/IBMKeHUs B MIPOCTPAHCTBE

JBuxenus: mpoctpaHcTBa. OtoOpakeHus. [[BUKeHUS U paBEHCTBO
¢uryp. O6mue cBoiicTBa NBMKEHUU. Buabl NBMKEHUMN: MapajuieIbHbIHN
MIEPEHOC, LEHTpaJbHAs CUMMETPHS, 3€pPKajbHAsI CHUMMETPHUS, MOBOPOT
BOKpYT mnpsiMmoit. [IpeoOpazoBanust nonoous. [psimas u cdepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTAHKE:

c(hOPMHPOBAHHOCTh  TPAKIAHCKOW TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOI'O M OTBETCTBEHHOI'O WIEHA POCCUUCKOr0 OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
MPOLIEIyp TPaKIAHCKOro 001ecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COIMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSIMHU ¥ HA3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOLUIOMY U HACTOSIIIEMY POCCUMCKON MaT€MaTUKH, LIECHHOCTHOE OTHOILIEHHE
K JOCTH)KCHUSIM POCCHMCKHX MATEMAaTUKOB W POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, UCMOJb30BAHUE ATUX JOCTHXKCHUN B JPYTrUX HayKax, TEXHOJOTHSX,
chepax PKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHUE JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa,
c(hOPMHPOBAHHOCT, HPABCTBEHHOTO CO3HAHMS, JOTHYECKOTO TIOBEACHHS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUM HAyKH W
NEATENIbHOCThI0 YYEHOTO, OCO3HAaHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHMBOTO OyayIIEro;

4) 3cTeTHYeCKOe BOCTIUTAHME:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOUAsl ACTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ady, pELIEHN, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MAaTEMAaTUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIMTAHME:

c(hOPMHPOBAHHOCT, YMCHHS NPHMEHAThH MAaTeMAaTHUYCCKHE 3HAHHWS B
WHTEpecax 370poBoro u Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JIOPOBBIO (370pOBOE TMHUTaHUE, COATAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTJIbIXA, PETyJsipHas Pu3nyeckasi akTUBHOCTH), (pusnyeckoe
COBEPILICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:



TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIOOUSI, MHTEpPEC K
paziuuHbIM  chepaM  Opo(ecCHOHATBHON  JEATEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOM U €€ MPUIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymielt mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh W  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUIO0 Ha TPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYacCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKON KYJIbTYphbl, TMOHUMAHUE BIUSHHS
COIIMATIbHO-DKOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE TMPUPOJAHOU U
COIIMAJILHOM Cpedbl, OCO3HAHUE TJIOOATHLHOIO XapakTepa HSKOJIOTHYECKHUX
po0JieM, OpUeHTAIIUS Ha MMPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN JUIS pelieHUs
3a/1a4 B 00JIaCTH OKPYIKAOIICH Cpe/ibl, IJIaHUPOBAHKUE TTOCTYIKOB M OLICHKU MX
BO3MOYKHBIX ITOCIICICTBUN 111 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAykKh W OOIIECTBEHHOW NPAKTHKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKh Kak cQepbl YeIOBEUECKON NeATEIIbHOCTH, ITAloB €€
Pa3BUTUA M 3HAYMMOCTH I Pa3BUTHUSl LMBUJIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITh MPOECKTHYIO U HCCIEIOBATEIIBCKYIO JEATEIbHOCTD
WHIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTenbHbIC YHHUBEPCAIbHbIE YUeOHbIe 1efiCTBUS

Bba3oBble jiornveckue AeiicTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIy MOHATHUAMH, (HOPMYIHPOBAThH
ONpeneneHusl  IOHATHW,  YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJacCU(PUKaUMK, OCHOBAaHMS JUisi OOOOUIEHUS U CpPAaBHEHHsS, KpPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, (QOpPMYJIUpOBaTh M  MpeoOpa3oBbIBATH  CYKICHUS:
yTBEpAUTENIbHBIE U OTPULIATENIbHBIE, EMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISBIITH ~ MaT€MAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
MIPOTUBOPEYMS B (paKTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSAX, IPeAIaraTh
KPUTEPUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTWKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIFOUCHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOATEJIBHO J0KAa3aTeJIbCTBA MaTEMaTUYECKUX
yTBEpXKACHUNA (IpsiMble W OT MPOTUBHOIO), BBICTpaUBaTh AapryMEHTAIUIO,
OPUBOIUTH TPUMEPHl H  KOHTPIPHUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJBL;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3amauu (CpaBHUBATH HECKOIBKO
BapUaHTOB  peElICHMs, BbIOMpaTh HauOoyiee MOAXOAAIUH ¢  y4€TOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarenabckue 1eiicTBUA:

HCIIOJIB30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIupoBaTh  BOIPOCHL, (PUKCUPYIOUIME MPOTHUBOpEUHE, MpodsIEeMY,
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH
CBOIO ITO3ULINI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSATEJIbHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCIIEIOBaHUE IO YCTAaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
SBJICHUS, IPOLIECCA, BBIABICHUIO 3aBUCUMOCTEN MEX Ay 00BEKTaMH, IBJICHUSIMH,
IIPOLIECCAMY;

CaMOCTOSITENIbHO (DOPMYIMPOBATh 0O0OIIEHNS U BBIBOJIBI 110 PE3yJIbTaTaM
MPOBEAEHHOIO0 HAONIOJEHUSA, HWCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE INPOLECCA, a TAKKE BBIJIBUIATH
IIPEATIOIIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH nepuuuThl mHPOpPMAINH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U ISl pELICHUS 3a]1a4H;

BbIOMpaTh  MHPOpPMALMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HWHTEPIPETHPOBATh HH(OpPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, IPEACTABISATh €€ B pa3InyHbIX (popmax,
WUTIOCTPUPOBATh rpapUuecKy;

OLICHUBATh HaJEXKHOCTD uHbOopMaLuu 1o CaMOCTOSTEJIEHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHMBepPCaJIbHbIE YUeOHbIEe JeHCTBUS
Oo01enue:
BOCIIPUHUMATh ¥ (OPMyIHpOBaTH CYKIEHHUS B COOTBETCTBHH C
YCIIOBHSIMU U TIEISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh NOSICHEHUS IO XOAY PELICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ 00CYKJE€HH 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MOU TEMBI,
npoOsieMbl, pelaeMoi 3ajJaud, BBICKAa3blBaTh WJEH, HAIlEJICHHbIE Ha IOHUCK
pELIeHUs], COMOCTABIATh CBOM CYKJEHHUSA C CYXICHHSIMHU JAPYTHX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3INYMe U CXOJCTBO MO3UIINI, B KOPPEKTHOU (Gopme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEACTABISATh  PE3yJbTAaThl  PEIICHHMs  3a4a4d,  SKCIEPUMEHTA,
UCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BbIOMpaTh (pOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3eHTALNN U 0COOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe YHHBepCcaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISATH TUIAH, aJITOPUTM PEIICHUS 3a7a91, BRIOUPATh CIIOCO0 peIIeHuUs
C yd4éTOM HWMEIOIMXCSI pPECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH C Y4ETOM HOBOM
uHdopmauu.

CaMOKOHTPOJIb, YSMOIHOHAIBLHBIN HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABaTEIbHOW pedeKCHH KaK OCO3HAHMS
COBEpIIIAEMbIX JEUCTBUM W MBICIUTEIBHBIX IPOIIECCOB, WX PE3yJIbTaTOB,
BIIAJIETh CIOCOOAMU CAaMOIIPOBEPKH, CAaMOKOHTpOJISL MpoIlecca U pesyibTaTa
pEIIeHU MaTeMaTHISCKOM 3a1a9H;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHUH
3aJ1au, BHOCUTh KOPPEKTHBHI B ICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBUAM, OOBSCHATH
MPUYMHBI JTOCTHKCHUS WM HEJIOCTHKEHUS PpPEe3yJIbTaTOB JIEATEILHOCTH,
HaXOJIUTh OMMOKY, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHJUBUTyaIbHOW palOThl MpPU PEIIEHWH Y4YEOHBIX 3ajad, MPUHHUMATH IIENb
COBMECTHOM NIEATEeILHOCTH, IUIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM PadOTHI,
pacmpenensaTh BUIbI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC M PE3yIbTaT
paboThl, 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;

y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CYyKaeHus1, 0OMEH MHEHUA,
«MO3TOBbIE TITYPMBD» W HWHBIE), BBINOIHATH CBOIO 4YacTh pPabOThl H
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JAPYTMMH YJICHAMH KOMAaHJbI, OICHUBAThH



KauecTBO  CBOEro  BKJIaga B  OOWMMKA  NOPOAYKT MO  KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOO/JIHO ONEpPUPOBATH OCHOBHBIMH MHOHATHUAMU CTEPEOMETPUU TIPU
peIIeHnH 33719 U POBEACHUH MaTeMaTHUECKUX PacCy KICHUM;
MPUMEHSITh aKCUOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX IIPU PEIICHUN
reOMETPUYECKUX 3a/1a4;

KJ1acCU(UUMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOMHO OMEpPUpPOBATh MOHITHSIMH, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKIY NPSMBIMU B NPOCTPAHCTBE, MEXKIY NPAMON U
IUIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
cBOOOJHO pacrmo3HaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (MPU3Ma,
MUPaMHJIA, TPSIMOYTOJIBHBIN MapajuieNienunes, Kyo);
KJIaCCU(PUIUPOBATh MHOTOTPaHHUKHM, BBIOMpasl OCHOBaHUS  AJis
KJIacCU(pUKaLUY;

CBOOOJHO OMEPUPOBATh MOHITHSIMH, CBSI3aHHBIMH C CEUCHUEM
MHOTOTPaHHUKOB TTIOCKOCTHIO;

BBITIONHATh  TMApajuleNbHOE,  LEHTPaJbHOE ©  OPTOrOHAJIBHOE
IPOEKTUPOBaHUE (UIYp HaA IJIOCKOCTb, BBIMOJHATh H300paKeHUs
¢buryp Ha MI0CKOCTH;

CTPOUTH  CEYCHHS  MHOTOTPAaHHUKOB  PA3IMYHBIMH  METOJaMH,
BBITIONHATH (BBIHOCHBIC) TUJIOCKHE YEPTEKHM W3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIATh IUJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Tpu3Ma,
NUPaMKJIa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (OpMYJT;

CBOOOJHO OMEpUPOBATH MOHATHUSAMH: CHMMETpUS B MPOCTPAHCTBE,
IEHTP, OCh M IUIOCKOCTh CHUMMETPUHU, ILIEHTP, OChb MU IIJIOCKOCTh
CUMMETpUHU QUTYPBL;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJHATH IEUCTBUS Ha/l BEKTOPaMH;

pemaTth 3aJadd Ha J0Ka3aTelbCTBO MAaTEeMAaTHMYECKUX OTHOIICHUU U
HAXO0X/IEHUE T€OMETPUUECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METObI



IIPU PEUICHUM MAaTEMAaTUYECKUX 3aad IIOBBIIIEHHOTO W BBICOKOTO
YPOBHS CII0KHOCTH;

IIPUMEHATh IPOCTEHINNE IPOrPAMMHBIE CPEIACTBA U IJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX
3a/1ad;

U3BIIEKAaTh, MPEOOPa30BBIBATh M HHTEPIPETUPOBATH WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKaXx;

IIPUMEHATh IIOJIYYEHHbIE 3HAaHMWS Ha I[PAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATh PEAIBHBIC CUTYallMU, IPUMEHATh W3YyYCHHBIC TTOHATHUS
B MpoOIeCCEe TMOMCKAa PEHICHHS MaTeMaTU4YecKd CHOpMyITHpOBAHHOU
po0JIEMbI, MOJIEIMPOBATh PEAIbHbIE CUTYalluU Ha SI3bIKE T€OMETPHH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIN c UCIIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUM M TEOpeM, ammapara aireOpbl, pelaTh
MIPAKTUYECKHUE 3a0a4Yl, CBA3AHHBIC C HAXOXKIECHUEM TIE€OMETPUYECKUX
BEJINYWH;

UMETh IPEJICTaBICHNUS 00 OCHOBHBIX ATAlax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJaMEHTa pa3BUTUS TEXHOJIOT .

K xoniry 11 kiaacca oOyyaromuiics HayquTCs:

CBOOOHO OMEpPUPOBATH MOHITHIMH, CBSI3aHHBIMU C LUJIMHAPUIECCKOH,
KOHUYECKOW M CPEepUYECKON MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTyYEHUS;

ONEpPUPOBATh TMOHATUSAMHU, CBSI3aHHBIMM C  TeJlaMUd  BpAILLEHUS:
[ATHHAPOM, KOHYCOM, CHEepOoi U MapoM;

pacno3HaBaTh Tena BpalleHHus (UWIMHAP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MTOJIy4€HUS TEJ BPAILICHHUS,;

KJIaCCU(UIUPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYMCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TE€J BpPAILCHHUS,
00BEMBI U TUIOLIAAH MTOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAILLICHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyIT;

CBOOO/JIHO ONEpPUPOBATH MOHATUSIMHU, CBA3AHHBIMH C KOMOWHAIUSIMU
Te1 BpalleHWs U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIIMCAaHHBIM B
cdepy U onucaHHBINA 0KOJI0 cepsl, chepa, BMCaHHAS B MHOTOTPaHHHUK
WJIM TEJIO BPAILlCHHUS;

BBIUUCIIATh COOTHOILIECHUS MEXIy IUIOIIAJIMU TOBEPXHOCTEH U
o0BbEMamMM MOAOOHBIX TET;



n300pakaTh M3ydaeMble (PUTYPHI, BBITOIHATH (BBIHOCHBIE) ILTIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHII CBEPXY, COOKY,
CHHU3Y, CTPOUTh CEUCHHSI TEIJl BPAILICHUS;

U3BJIEKATh, MHTEPIIPETUPOBATh U MPeoOpa3oBbIBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypaX, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOTHO OTIEPUPOBATH IMMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEpPALNK HaJl BEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pemaTth TEOMETPUYECKHE 3aJadyd Ha BBIYMCICHUE VYIJIOB MEXKIY
NPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCJICHUE PACCTOSHUM OT TOYKH [0
IJIOCKOCTHA, B 1EJIOM, HAa MPUMEHEHHE BEKTOPHO-KOOPJIMHATHOTO
METO/Ia IIPU PELICHUU;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH, CBA3AHHBIMH C JBIKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUI;

BBITIOJIHATh HM300pKEHUSI MHOTOTPAHHMKOB U TEJ BpAILCHUS TIPU
MapajuleIbHOM TMEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€pKaIbHOMN
CUMMETPHH, PU TOBOPOTE BOKPYT MPSIMOiL, MpeoOpa3oBaHus MO100US;
CTPOUTh CEUYEHUSI MHOTOIPAHHUKOB M TEJI BpAIICHUS: CEUYCHUS
nuiIvMHIpa (MmapauiesibHO M MEPHEeHIUKYJISIPHO OCH), CEYCHHUSI KOHYyca
(mapajuienbHbIE OCHOBAHUIO U MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCIIOJB30BaTh METOMBl IMOCTPOEHUS CEYEHUN: METOJ CJIEAOB, METOL
BHYTPEHHETO ITPOCKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh FTE€OMETPUUYECKHUE YTBEPKICHHUS;

MIPUMEHSTh T€OMETpUYECKUE (PaKThI JIsl PEHICHUS] CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJararlinX HECKOJbKO IIaroB PEIICHUs, €CIIA YCIIOBHS
MIPUMEHEHUS 3a/1aHbI B IBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JO0Ka3aTeIhCTBO MATEMATHYECKUX OTHOIIECHUU M
HaX0XJICHUE TEOMETPUUECKUX BEJINYNH;

MIPUMEHSITh MIPOTrpaMMHbIE CpeAcTBa U ANEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI TIPU PEMIEHUU CTEPEOMETPUUECKUX
3a/1ad;

MPUMEHATh  TOJYyYCHHBIE 3HAHUS HA TMPAKTUKE: CpPaBHUBAT,
aHaJIM3UpPOBaTh M OLECHHBATh pEalbHbIE CHUTYyallMd, TPUMEHSTH
M3YUYCHHbBIC TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MMOUCKA PEIICHUS
MaTeMaTU4ecku CQPOPMYJIMPOBAHHONW  MPOOJIEMBbI, MOJEIUPOBATH
peanbHbIe CUTYallUd Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE



MOJICJIM C HWCIOJb30BAHUEM TE€OMETPUUYECKUX TMOHATHH U TEOPEM,
amnmapara anreOpbl, pelaTh MNPAKTUYECKUE 3a/lauyd, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEIINYUH;

MMETb MPEJCTABICHUSI 00 OCHOBHBIX 3Tarax pa3BUTHSI TEOMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Konrpoubi TpakTieck o0pa3oBaTe/bHbIE
ble padoThI e padoThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacniosiokeHue NpsIMbIX B 6 |
IPOCTPAHCTBE
3 [TapamiensHOCTh MPSAMBIX U IIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VTrabl ¥ paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTopsbl B npocTpaHcTBE 12
g [ToBTOpeHwMe, 06061ueH1:Ie " 5 5
CUCTEMAaTHU3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOIT'PAMME




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3/ie/ioB U TeM Kotrrpossn Mpasruseck (uudpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboTbl pecypesI
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpeHwMe, 0606H16HI:I€ " 15 1
CHUCTEMaTHU3aIlus 3HAHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau MOBEpXHOCTH U 00BEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwMe, 0606meHI:Ie " 17 )
CUCTeMaTu3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

[TPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTH4ec
KHe
padoThI

JlaTa
HU3yYeH
us

DJIEeKTPOHHbBIE
uugpossie
o0pa3oBareJb
HbIe pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHBIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimas,
IUIOCKOCTh, MPOCTPaHCcTBO. OCHOBHBIE
IpaBuJia U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX MMPAMBIX
(OTpe3KOB), cepeAMHBI OTpe3Ka

[TonsTHs: nepecexarouuecs MIOCKOCTH,
nepeceKarommecs npsmas 1 iocKoCTh;
HOJIyTIPOCTPAHCTBO

Ilonstus: MnepeCceKaromuecs MmIoCKOCTHU,
MNepeCCKaArOmMrECCs IpsaMasd U IJIOCKOCTD,
MOJIYIIPOCTPAHCTBO

MHororpaHHHKH, U300paKCHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0BEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,




HECYIIECTBYIOIINX O0BEKTOB

AXCHOMBEI CTCPCOMCTPHH U IICPBBIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoObI 3a1anus
IIPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U IUIOCKOCTEN

10

N3o06pakenue ceueHnii mupamMuIsl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé6pa. N3o0paxenue nepeceueHus
IIOJIy4E€HHBIX IUI0CKOCTeN. PackpammBanue
IOCTPOCHHBIX CEYEHHUH pa3HbIMU LIBETAMU

11

N3o06paskenue ceueHnii mupamMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxenue nepeceueHms
NOJTYYEHHBIX IJIOCKOCTeH. PackpammBanue
IOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMU

12

N3o06pakenue ceueHnii mupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepE3 UX
pé6pa. N3o0paxenue nepeceueHus
HOJTYYEHHBIX IJIOCKOCTeH. PackpammBanue
HOCTPOCHHBIX CEYCHUI1 Pa3HBIMHU IIBETAMU

13

N3o06pakenue ceueHnii mupamMuIsl, Kyoa u
IIPU3MBI, KOTOPEIE IIPOXOIAT YEepe3 UX




pé6pa. N3o0paxenue nepeceueHms
MOJTYYEHHBIX IIOCKOCTEN. PackpalurBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU I[BETAMU

14

Merton ciie10B AJIs TOCTPOCHUS CeUSHUN

15

Meropn cienoB AJisg IOCTPOCHHUSI CEYEHUH.
CBoiicTBa IepeceUeHU NMPSMBIX U
IJIOCKOCTEN

16

Mertopn cienoB Ut TOCTPOSHHSI CEUCHUH.
CaolicTBa nepece4eHnil MpsIMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEW U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS




21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUCHUSIX HA
BBIHOCHBIX 4epTexax. Mctopust pa3Butus
MJIAHUMETPHUHU U CTEPEOMETPUU

23

KoHTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmosioxkeHue npsmbIx B
npoctpaHcTse. CKpenyBaronyecs npsmele.
IIpu3Haky CKpenUBaOILKUXCA PSAMBIX.
[TapamienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajuiesibHON
JTAHHOW MPSIMOM, IPOXOJAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISXKAIleH HA JaHHOU
npsiMou. Jlemma o nepeceueHuun
napajulebHbIX NPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTb TpeX MpsIMBIX. Teopema o
TpEX mapasuieIbHBIX NpsAMbIX. Teopema o
CKPEIIUBAIOIINXCS MPSIMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIBHOTO MPOCKTUPOBAHHUSI.
H300paxenue pa3Hbix GUryp B
HapaJuIeIbHOMN MPOEKIIUH




28

[lenTpanbpHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMM. YTOII
MEXy IPSIMbIMU

29

3ajauu Ha JOKa3aTeNbCTBO U UCCIIEI0BAHMUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[ToHsTHA: MTapaIIEIEHOCTD NPSIMOU
IUIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOW M TIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

["'eomeTpuuecKkue 3a1aun Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTbIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceyeHus, TPOXOAAILErO Yepes3
JAHHYIO MPSIMYIO Ha YepTEekKe U
[apaJuIeIbHOTO APYroy npsamoiu. Pacyér
OTHOUIEHUI

33

[MapannenbHas MPOEKIUs, MIPUMECHEHUE IS
MIOCTPOCHHMSI CEUCHUH KyOa u
napauienenuneaa. CBoicraa
napauIeJieuIne/1a U Ipu3Mbl

34

HapanneJn,HLIe IIJTOCKOCTH. HpI/ISHaKI/I
NapajiCJIbHOCTH ABYX IUIOCKOCTEHN

35

TeopeMa O MMapaJuICJIbHOCTH U




CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO[[SIHIGfI
yepes TOUKY, He MPUHAJICKAILYIO JaHHOK
IIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napajuleabHbIX IIOCKOCTEH: O
HapajjieIbHOCTH MPSMBIX IIEPECEUYCHUS IPU
MEPECEYCHUH IBYX MapajjleiIbHbIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpe3Kax mapasuieIbHbIX MPSIMBIX,
3aKTFOYEHHBIX MEX]Ty MapajlieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOH ©
JBYMsI apajlyIeIbHBIMU TNIOCKOCTSIMU

38

[ToBTopenue: Teopema Iudaropa na
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U MPsIMOYT'OJILHOTO
napajuleenue1a

41

Brrunciienue UIMH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIenuIe e

42

IleprieHAMKYIAPHOCTD MPAMOUN U
mockocty. [Ipu3Hak nepneHauKyIs[pHOCTH
IIPSIMOM U INIOCKOCTH

43

IleprieHAMKYIAPHOCTD MPAMOUN U
mockocty. [Ipu3Hak nepneHauKyIspHOCTH
IPsIMOM U IIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAILIEH

4 yepe3 TOUKY IIPOCTPAHCTBA U
HEePHEHIUKYISAPHOH K MJIOCKOCTH

45 [InockocTu U nepneHAUKYISIPHbIE UM
IpsIMble B MHOTOTpaHHHUKaX

46 [TnockocT ¥ nepreHANKYIIpHbIE UM
IpsIMble B MHOT'OI'paHHHUKaX

47 [lepnennukynsp u HakinoHHas. [locTpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

43 [lepnennukynsp u HakinoHHas. [locTpoenue
NEePIEeHIUKYJIApa U3 TOYKU Ha NPSAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHas)

50 Teopema o Tpéx nepreHaAuKyApax (mpsmast
u oOpaTHas)

51 Yros Mexay CKpeIMBArOLIIMMUCS TPSAMBIMHU

57 [Touck neprneHuKyISIpHBIX NPSIMBIX C
MOMOUIbIO NEPIEHINKYIISPHBIX MIIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE
[MocTpoenwue cedenuii Kydoa, mpU3MBI,

54 IPaBUIbHOMN MUPAMUIBI C TOMOIIBIO
OPTOrOHAJILHOM MIPOEKIMH
[Moctpoenwue cedenuii Kyoa, mpU3MEI,

55 MPaBHJILHON IUPAMU/IBI C TOMOIIBIO

OPTOrOHAJILHOM IPOEKINU




56

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocTH. [1nockoctu cummerpuii B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEACTBUE CUMMETPUU

58

[IpaBusibHBIE MHOTOTPAaHHUKHU. Pacuér
PAcCTOSTHUM OT TOYKHU J0 IIIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacyér
pacCTOSHUN OT TOYKHU 1O INIOCKOCTH

60

Crioco0ObI ONYCTUTH MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10 NAPAILIIEIbHOU
IPSAMON

61

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUM

62

KoHTtponbHas padora "B3aumuoe
pacroIoKeHUe MPSMBIX U IIIOCKOCTEN B
npocTpaHcTBe"

63

HOBTOpeHI/ICZ yroja Mexay npsAMbIMA Ha
IIJIOCKOCTH, TPUT'OHOMCTPHUS B
IIPOU3BOJIbHOM TPEYT'OJIbHUKE, TCOpEMaA
KOCHUHYCOB

64

[ToBTOpEHME: yroa MexIy
CKPELIMBAIOIUMUCS MPSIMBIMU B
IPOCTPaHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCKAY NPAMBIMHA B MHOTI'OI'PAaHHUKAX




66

JIByrpansbliii yroa. CBOMCTBO JTMHEWHBIX
YIJI0B IBYyTPaHHOTO yrja

67

[lepnienqukynspHsie miockoctu. CBoiicTBa
B3aMMHO TEePIEeHINKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHauKyJIIpHOCTH
TIOCKOCTEM; TeopeMa O PAMOU
MEpPECEUCHHMS IBYX IIIOCKOCTEN
NEePHEHANKYIISIPHBIX TPEThE! MII0OCKOCTH

69

[IpsiMoyrobpHBIH Mapauienenunesn; Kyo;
WU3MEPEHMS], CBOUCTBA IPSIMOYTOJIbHOTO
napajuleenumne1a

70

TeopeMa 0 AMaroHanu NPSAMOYTrOJIbHOTO
napaesenunesa u cieAcTBrue u3 Heé

71

CrepeomeTpuyuecKue U MPUKIaIHbIC 33]1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KEHUEM
MPSAMBIX U IJIOCKOCTH

72

HOBTOpeHI/ICZ CKPCHIUBAIOIIHUEC IIPAMBIC,
MmapaJuiCJIbHbIC IIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEN Ha
CKPCHIUBAIOIUXC IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCIIHMBAOIIUMHUCA MTPSAMBIMHA B
IMPOCTBIX CUTyallUAX

74

PaccrosHue ot Touku 10 IIJIOCKOCTHU,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncnenue paccTosHUN MEXITY




CKPEIIMBAIOIIUMHUCS TPSMBIMU C IIOMOILBIO
MEPIECHANKYJISIPHOMN TIIOCKOCTH

TpéxrpaHHblii yroJi, HEpaBEHCTBA JJIst
TpexrpanHbix yrioB. Teopema [Tudaropa,

76 TEOPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTIO yIJIa

77 DneMeHTHI ChepUIecKoil reOMETPUH:
reo/Ie3N4YeCKre JMHUU Ha 3emiie

78 Kontponbnas padota "Yribsl u paccrosnus’"

79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK U
€ro 3JeMeHTh!"

20 [Tupamuga. Buael nupamu. [IpaBunbHast
nupamuja

21 [Ipusma. [IpsimMast u HAKJIOHHASI IPU3MBI.
[IpaBunpHas npuszma

22 [Ipssmoit napaienenunen, NpsMoyroIbHbIN
napaJiesnienurne, Kyo

23 Brinykiibie MHOTOTpanHuku. Teopema
Ditnepa
Brinykiibie MHOrorpanuuku. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPaBUIIbHBIE
MHOT'OIPAaHHUKHU

85 KoHTtponbHas padora "MHuororpaHHuKu"

26 [lonsTHE BekTOpa HA MJIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMa BEKTOpOB

1
88 Pa3zHocTh BEKTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXKEeHHEe BEKTOpa Ha YHCIIO 1
01 Paznoxxenne Bektopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHON TNIOCKOCTH
92 CkansipHO€ NPOU3BEICHUE 1
93 Boruncnenue yrina Mexry BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiiiue 3a7a4u ¢ BEKTOpamMu 1
95 [Ipocreiimue 3anaun ¢ BEKTOpamMu 1
96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o001eHne U cucTeMaTru3alus 3HaHUK 1
99 O060011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1
100 Wrorosas koHTpoJsibHas paboTa 1
101 HroroBast KoHTposIbHas paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102




11 KVIACC

KonuyectBo yacos 1 DJIeKTPOHHbIE
aTa
Kontpoas | IIpakruuec uugposbie
Nen/m | Tema ypoka U3y4eH
Bcero Hble KHe . odpa3oBaTeib
padoThI padoThI HbIE pecypcsl

1 [ToBTOpenue tems! "KoopauHatsl BekTopa 1

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOpenue Temsl "CkaisspHoe 1

MIPOU3BEEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bprunciienue yria 1

MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [loBTOpeHue Temsl "YpaBHeHHE MPSAMO, |

IPOXOJsIIel yepe3 1Be TOUKU"
5 VYpaBHEHHE ILTIOCKOCTH, HOPMAJb, 1

yYpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAaJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JInHeliHbIE HEPABEHCTBA, JIMHEMHOE |

IPOrpaMMHUPOBAHKE
9 JInHelHbIe HEPAaBEHCTBA, IMHEWHOE 1

IpOorpaMMHUpPOBaHUE
10 AHaMTUYECKUE METO/IbI pacyéTa yria |

MCKAY NPpAMBIMHA B MHOT'OI'PAHHUKAX




AHaMTUYECKUE METO/IbI pacyéTa yria

H MEXIY IIOCKOCTSIMUA B MHOTOTPaHHUKAX

12 ®opmya pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPJAMHATAX

13 HaxoxneHnue paccTOsHUN OT TOYKHU J0
IUIOCKOCTH B Ky0e

14 Haxoxxnenne paccTosTHUN OT TOUKHU 710
MJIOCKOCTH B MPABMJILHOM MUPAMU/IE

15 KoHTposnbHas pabota "AHamuTHdecKas
reometpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOT'OTPAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T CJIE/I0B
CeueHust MHOTOTPAHHUKOB: CTaHapTHBIE

18 MJIOCKOCTH, MEPEeCceUeHUs MPSMbIX U
IIJIOCKOCTEN

19 [lapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajujieibHble CEYEHUs

20 [lapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacd€T OTHOIICHUHN

21 [TapamienbHbie TPSIMBIE U TNTIOCKOCTH: YTJIbI
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMHU
[lepnienquKkynsipHbIC MPSMBIE U TUIOCKOCTHU:

” CTaHJapTHBIC MAPhI MEPIECHIUKYIISIPHBIX

IIJIOCKOCTEN U NPSMBIX, CAMMETPHH
MHOI'OI'DAaHHUKOB




23

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePIEHIUKYISIPAX

24

HepHeHI[I/IKyJISIpHBIe IpsAMBIC U IIJIOCKOCTH:
BbIYHCJIICHHA JJIMH B MHOI'OI'PaHHUKAaX

25

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(GopMyIIBI TS TIIONIACH, COOOpaKEHHUSI
rnmonoous

26

HOBTOpCHI/IeZ rmjiomaayu MHOT'OYT'OJIbHUKOB,
dbopMyIIBI IS TUTOIIAEH, COOOpaKEHUS
oa00ust

27

HOBTOpCHI/IeZ rjiomaand MHOTOYT'OJIbHUKOB,
bopMyIIBI 715 TUTOIIAEH, COOOpaKEHUS
o100ust

28

[Inomany cedeHnii MHOTOIPAaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaXKEHUS OO0

29

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS ITO00US

30

KoHnTtponbhas padora "IloBTopeHue:
MHOTOTPaHHHUKH, CEYCHHS
MHOTOTpaHHUKOB"

31

O061ém Tena. O6beM MPSIMOYTOJIBLHOTO
napaJulenenuneaa

32

3amaun 00 yIBOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yria




CrepeoMeTpUueCKUE 3a/1a4M, CBA3aHHbIE C

33 00BEMOM MPSAMOYTOJIHLHOIO
napasuiejenunena
[Ipuknansele 3a1a4m, CBSI3aHHBIE C

34 BBIYHUCIICHHEM 00BEMa IPSMOYTOJIBHOTO
napajuiejenumnea

35 O0BEM IIPSAMOIA TPU3MBI

36 CrepeoMeTpUueCKUE 3a/1a4H, CBA3aHHbIE C
BBIYHUCIICHHEM 00BEMOB TIPSMOM TTPU3MBI

37 [Ipuknansele 3a1a4un, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéaHoro uarerpaita. Oobpém
HAaKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MUPAMU/IBI

40 ®opmyna o0bEMa nupamuabl. OTHOIIEHHE
00BeMOB MUpamMuz ¢ OOLIUM YTIIOM

A1 ®opmyna o0bEma nupamuabl. OTHOIIEHNE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

4 CrepeoMeTpUueCKUE 3a/1a4M, CBA3aHHbIE C
00bEMaMH HAKJIOHHOM MTPU3MBI

13 CtepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BEMamMH THpaMUIbI

44 [Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
IIPU3MBI

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI

5 Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsIHUSA A0 MIIOCKOCTH

47 KonTponbHas padota "O0béM
MHOTOrpaHHHKaA"
Hunuuapuyeckas HOBEPXHOCTD,

48 o0pa3yoIue HUIHHIPHIEeCKON
MIOBEPXHOCTHU

49 HMummaap. [psamoit KpyroBou HUIUHAD.
[1nomans NOBEpXHOCTU HUIMHAPA

50 Konuueckasi moBepXHOCTb, 00pa3yroniue
KOHHUYECKOM MmoBepxHocTU. Konyc

51 CeueHue KOHYycCa MIOCKOCTBIO,
MapajuIeIbHOM MIJIOCKOCTH OCHOBaHUSA

57 VYceuénnblii koHyC. M300pakeHre KOHYCOB
U YyCEYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH M ITOTHOM
MOBEPXHOCTU KOHYyCa

54 [Tnomaae GOKOBOI MOBEPXHOCTH U IMTOTHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpuyuecKue 3a/1auu Ha

55 JIOKa3aTeIILCTBO U BEIYHCIICHHE,

MOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa




56

CrepeomeTpuyuecKue 3a/1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
MIOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa

57

HpI/IKJIa[[HI)IG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJ'IaI[HLIe 3aJa4yu, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUTOCKOCTBIO. But 1 n300pakeHue mapa

61

[Tepeceuenue cepsl U mapa ¢
10ckocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

62

VYpaBuenue chepsol. [Lnomans chepsl u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyiecKkue 3a/1auu Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHI TIIOCKOCTHIO

65

CrepeomeTpuyuecKkue 3a/1auu Ha
J0Ka3aTe€JIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHI TIOCKOCTHIO

66

[IpukitagHele 3a1a4n, CBSI3aHHBIE CO




chepoil u mapom

HOBTOpCHI/ICZ OKPY’KHOCTB Ha IIJIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHbBIE
rnmonoous

68 Pazuunple KOMOWHAIIMK TEJT BPAIICHHUS U
MHOTOI'PAaHHUKOB

69 3anaun o teme ""Tena U MOBEPXHOCTH
BpanieHus"

70 3agauu o Teme ""Tena u MOBEepXHOCTH
BpaieHus"

71 KoHTponbHas padora "Tena u moBepXHOCTH
BpaieHus"

7 O0béM mmHIpa. Teopema 06 00bEMe
PSMOTO IWJIMH/IPA

7 Brruncnenue 00bEMOB TEJI ¢ ITOMOIIBIO
onpeaenénHoro uarerpaita. O0pEM KoHyca

74 [Tnomaau GOKOBOM U MOJTHOM MTOBEPXHOCTH
KOHYcCa

75 CrepeoMeTpUYECKUe 3a/1a4H, CBA3aHHBIC C
BBIUKCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Ipuknanueie 3agaun mo Teme "OO0bEMBI 1
TJI0IA M TTIOBEpXHOCTEH Ten"
O0BEM 11apa 1 mapoBOro CeKTopa.

77 Teopema 06 00béme tapa. [lmomans

cheprl. CTepeoMeTpudecKre 3a/1a4H,
CBsI3aHHBIC C BHIYMCIICHUEM 00BEMOB I1apa,




1apoBOIro CCrMEeHTa U MIApOBOTIO CCKTOpa

78

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa u
wionanpio ceprl. COOTHOMICHUS MEXKIY
TJIOMIAJIIMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOXOOHBIX TEII

79

[TonoGHBIC TENa B IPOCTPAHCTBE.
N3menenne o0bEéMa rmpu mo00uu.
CrepeoMeTpUYECKUe 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEJ U ILJIONIAAEH
MTOBEPXHOCTEM

80

KoHnTtponbnas padora "[lnomann
MOBEPXHOCTU M 0OBEMBI KPYTJIbIX Ten"

81

JBuxenust npoctpancTBa. OToOpakeHus.
JBuxenus u paBeHCTBO uryp. OO0riue
CBOMCTBA JIBIDKEHUH

82

Buae! n1BukeHMil: napauiesbHbIN NEPEHOC,
LECHTpAJIbHAsI CHMMETPUS, 3€pKaJbHAs
CHMMETPHUS, IOBOPOT BOKPYT MPSIMOMH

83

[IpeobpazoBanus mompodus. [psimas u
cthepa Ditnepa

84

reOMCTpI/ILICCKI/IC 3ala4ui Ha IPUMCHCHUC
JABUXXCHUA

85

KoHTtponbHas padota "BekTopsl B
npocTpaHcTBe"

86

O6o6maromee moBropeHue 11 moHITHI 1




MeTo10B Kypca reomeTtpun 10-11 kinaccos,
cucreMartusanus 3Hanuil: "[lapamiensHoCTh
MPSIMBIX U TJIOCKOCTEH B IpocTpaHcTBe"

87

O6o06maromee moBropeHue 11 moHITHI 1
MeToJ10B Kypca reomeTpun 10-11 kinaccos,
cucTeMarTusanus 3HaHuil: "BekTopsl B
npocTtpascTae”

88

O6o6maromee moBropeHue 11 moHITHI 1
MeTo0B Kypca reometpun 10—11 knaccos,
cucreMartu3anus 3HaHui: "BekTopsl B
npocTtpaHcTae”

89

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucreMaTn3anus 3HaHui: "OobeM
MHOTOrpaHHHKaA"

90

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucremarusanus 3gaguii; "Oo0bvem
MHOTOrpaHHHKaA"

91

O6o06maromee moBropeHue 11 moHATHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucTteMaTu3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

92

O6o6maromee moBropeHue 11 moHITHI 1
MeTo/10B Kypca reometpun 10—11 knaccos,
cucreMatu3anys 3Hagui: "Thiomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"




93

Wrorosas koHTpoJsibHas paboTa

94

HroroBast KOHTpoNbHAs paboTa

95

[ToBTOpeHUEe, 0600IIeHNE 1
crucTemMaTu3alus 3HaHUI

96

Hcropust pa3BUTHSL CTEPEOMETPUH KaK
HayKH U €€ pOJIb B Pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropust pazBUTHSL CTEPEOMETPUH KaK
HayKH U €€ pPOJIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pPOJIb B Pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAYyKH 1 €€ poJib B Pa3BUTUU COBPEMEHHBIX




VHKEHEPHBIX Y KOMITBIOTEPHBIX
TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
102 HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposep

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

S1eMOro .
0o0pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi
pe3yJbT
ara
7 I'eomerpus
7.1 OnepupoBath MOHATUAMH: TOYKA, MPSAMasi, IIIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX IIPU PELICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSIMH: MAPAJJIETIBHOCTh W MEPIEHIUKYISIPHOCTh
' HPSMBIX U IJIOCKOCTEH
74 KnaccudunmpoBaTts B3aMMHOE pacroiIoKeHNEe IPSIMbIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JIBYTPAaHHBIA Yyrojl, TPaHH JBYTPaAHHOIO
7.5 yria, peOpo IBYrpaHHOTO YrJia, JTUHEHHBIA yroa ABYIPaHHOTO yria,
rpaaycHas Mepa IByrpaHHOro yria
OnepupoBaTh NOHATUSMU: MHOIOIPAHHUK, BBITYKJIBIA U HEBBITYKJIbIN
7.6 MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MIPaBUJIbHBIN
MHOTOTPaHHUK
77 PacrioznaBaTh OCHOBHBIEC BHJIBI MHOTOTPAaHHUKOB (TUpaMuja, mpusMa,
' MPSIMOYTOJIBHBIN MapaieNnenumnen, Kyo)
KnaccudunupoBarh MHOTOTpaHHHUKH, BBIOMpas OCHOBAaHUS  JUIS
73 KiIaccuuKanuy  (BBIMYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAaHHHKH,
' IPAaBWIbHbIE MHOTOTPAHHMKH, TPSAMbIE U HAKJIOHHBIE IPU3MBL,
napajuieenune/ibl)
79 OnepupoBaTb  HOHSTHUSIMHU: CeKymas  IUIOCKOCTb,  CEYEHHUE
' MHOTOTPaHHHUKOB
710 OOBSICHATh MPUHIUIBI TOCTPOSHUS CEYCHHH MHOTOTPAHHUKOB,

HCIIOJIB3Ys METO CJICA0B

7.11

CTpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEpPTEeXKH W3 PHCYHKOB IPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemate 3ala4d Ha HaxXO0XICHHUC TICOMCTPHUYCCKUX BCIWYUH 10
06pa3uaM WKW aJIropurMaM, IPUMCHASA H3BCCTHBIC AHAJIUTUYCCKUC
MCTOAbI IIPpU PCIICHHU CTAHAAPTHBIX MAaTCMATUYCCKHUX 3aaa4 Ha
BBIYUCICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMU, OT TOYKH D0 HpHMOﬁ,
OT TOUYKHUAO IJIOCKOCTH, MCKAY CKPCHINBAOIUMUCS ITPAMBIMU

7.13

Pemate 3ala4d Ha HaxXO0XICHHUC TICOMCTPHUYCCKUX BCIWYUH 10
06pa3uaM WK aJIropurt™MaM, IPUMCHASA H3BCCTHBIC AHAJIUTUYCCKUC
MCTOAbI IIPpU PCIICHHU CTAHAAPTHBIX MAaTCMATUYCCKHUX 3ada4 Ha
BBIYUCIICHUC YTJIOB MCKAY CKPCHIUMBAOIHUMUCA TIPSAMBIMH, MCKIY
HpHMOfI " IJIOCKOCTBIO, MCIKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

7.14

Bobruncnate 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH MHOIOIPAHHUKOB
(mpu3ma, mnMpampga) C [OpUMEHEHUeM  (GopMys,  BBIYHUCIATH
COOTHOILUEHUS MEXAYy IUIOIIaJsIMU IOBEpXHOCTeH, o0O0bEMaMu
OJOOHBIX MHOTOIPaHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHYOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
yepTrexax U pUCyHKax

7.17

[TpumeHsTh reoMeTpruecKkre (PaKThl sl PELICHHs] CTEPEOMETPHUIECKHIX
3a71a4, IPEANONaralolMx HECKOJIbKO IIaroB PEUICHUs], €CIU YCIOBHUS
MIpUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpumeHsTh TpOCTEHIlINe MpOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHUCTEMBI MPU PEIICHUH CTEPEOMETPHUUECKHUX
3a1a4y

7.19

HpI/IBOI[I/ITL NpUMEPBLI MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B I[IPpHUPOJAC U
JKHU3HH, PACIIO3HABATDH POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOJy4YEHHBIE 3HAHMS Ha [PAKTUKE: AHAIMU3UPOBATH
peaibHble CUTyalluH W IPUMEHSATh U3Y4YCHHBIE IOHATUSA B IPOLECCE
MIOWCKA pEIICHUs] MaTeMaTHYeCKH C(HOPMYIHPOBAHHON MPOOIEMBI,
MOJEJINPOBATh PEalbHbIE CUTYallMU Ha A3bIKE T€OMETPHUU, UCCIIEL0BATh
IIOCTPOEHHBIE MOJEIHU C UCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATHHN U
TeopeM, armapara anreOpsl, pelarb IpakTHYeCKUe 3a/1a4l, CBSI3aHHbIE
C HAXOXKJIEHUEM I'€OMETPUYECKUX BEITUINH

11 KITACC

Kon
nposep

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATbI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpeIHEero 001ero odpa3oBaHusi




AEMOI0

pe3yiabT
aTa
6 ['eomerpus
OrnepupoBaTh MOHATHUIMU: HAIHHAPUYSCKas MTOBEPXHOCTb,
6.1 oOpa3ymomye HUIUHAPUIECKOW MOBEPXHOCTH, LMUIUHAP, KOHUYECKas
' MOBEPXHOCTh, O0Opasyroniye KOHMYECKOH IMOBEPXHOCTH, KOHYC,
chepuyeckas MoBepXHOCTh
6.2 PacnioznaBats Tena BpaieHus (IUIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTYYESHHSI TEJ BPAILICHHS
6.4 KinaccuduiupoBars B3auMHOE PacofioKeHHE Chephl U MIIOCKOCTH
OnepupoBaTh TMOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBHICOTA
IIapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beruucnasate 00BEMBI M IIIOIIAMM TOBEPXHOCTEH TEJI BpallcHHS,
' FEOMETPUUECKHX Tell C MPUMEHEHUEM QopMy
OnepupoBarh TMOHATHSIMH: MHOTOTPAaHHHK, BIIHCAHHBIM B cdepy H
6.7 ONMCAHHBIN OKOJIO cdepbl, cdepa, BOHCAaHHAS B MHOTOTPAHHUK HIIU
TEJIO BpallleHUs
6.8 BbIuucasTe COOTHONICHHMS MEXIY IUIOIMIAAIMHU TOBEPXHOCTEH U
' 00BEMaMU IOOOHBIX TEI
6.9 N300paxarh u3zydaembie GUTYPBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
’ 4epTEKHBIX HHCTPYMEHTOB
BoinonHsATe (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpaIcHus
W3Bnekarb, MHTEPNPETUPOBATL U MPEOOPA3OBBIBATE MHPOPMALMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YepTeKax U pUCYHKaxX
[IpumensaTh TeOMeTprUYecKre (PAKTHI IS PEIICHUST CTEPEOMETPHUECKUX
6.12 3a/1a4, IPENOoJIaralolliuX HECKOJIBKO IIaroB PELIEHUs, €CIM YCIOBHS
PUMCHCHHUS 33JIaHbI B SBHOU (hopMe
6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoBINOMHATE EHWCTBHSA CIOKEHHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
6.14 YMHOXEHUSI BEKTOpa HAa YUCIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHU
o0JaaroT
6.15 [IpuMeHATh MPaBUIIO MapaUICIICIIUIICIa TPU CIIOKEHUN BEKTOPOB
6.16 OrniepupoBaTh MOHITHAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE,

BCKTOpP, MOAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAWHATLEI BEKTOPA,




yroia MeEXAay BCKTOpaMH, CKaJI[dpHOC [IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauth CYMMY BCKTOPOB U HINPOU3BCACHHUEC BCKTOPA HA YUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKAIKIPHOC IIPOU3BCACHUC, PACKIIAAbIBATH BCKTOP
10 IBYM HCKOJUUIMHCAPHBIM BCKTOpaM

6.18

BaﬂaBaTL IJIOCKOCTb YPAaBHCHHEM B Z[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemwate nmpocredimme reoMeTpUYecKMEe 3aJaud  Ha [PUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOTO METO1a

6.20

Pemars 3agaum Ha J0Ka3aTEIbLCTBO MaTEMaTHUYECKUX OTHOIIICHUH H
HaX0XXIACHHUC I'COMCTPUYCCKHUX BCIIMYHH I10 o6pa3uaM WK aJIrTOpUTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI IIpu pECIICHUN CTaHAAPTHBIX
MAaTeMaTHYCCKHUX 3a1a4

6.21

[IpuMmeHsTh TMpoCTEHIINe MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI TMPU PEHICHUU CTEPEOMETPUUECCKUX
3a1a4y

6.22

HpI/IBOI[I/ITB MMPUMCEPLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoAc U
JKU3HH, pACIIO3HABATDH IIPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsTh TMOMy4YEHHbIE 3HAHUS Ha TPAKTUKE: AaHAITU3UPOBATH
pealibHble CUTyallUM W TPUMEHSATHh W3YYEHHbIE TOHATUS B MpolLEcce
MOKMCKAa pEHIeHUs MaTeMaTH4ecKH C(HOpMyITHpOBAaHHONW MPOOIEMBI,
MOJIETIMPOBATh pealIbHbIE CUTYallUU Ha SI3bIKE T€OMETPUU, UCCIIEOBATD
MOCTPOCHHBIE MOJIENI C UCIOIb30BAHUEM T'€OMETPUUYECKUX MOHATHHI U
TEOpeM, arrapara ajireopsl, pemarh MPakTUYECKUe 3a7aun, CBI3aHHbIE
C HAXOXJEHUEM I€OMETPUUYECKUX BEITUYUH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Ko

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomeTpus

7.1

OcHOBHbIE  MOHATUS  CcTepeoMeTpuu. Touka, npsiMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCHOMATHYECKOM MOCTPOSHHH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

B3anmHOe pacnosiokeHHe NOpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
napajulesibHble W CKpemuBaromuecs npsmelie. [lapamnenbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJJIEIbHBIE MPSIMbIE B IPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, NAPAUICIBHOCTh NPSAMOM U IUIOCKOCTH.
VYrapic CcOHampaBJICHHBIMM CTOPOHAMH, Yrojd MEXIy MpAMbIMH B
npoctpaHcTBe. [lapamienbHOCTh TJIOCKOCTEW: MapajieibHble IUIOCKOCTH,
CBOMCTBa TMapajulebHbIX IUIOCKOCTeH. IlpocTelinine mnpocTpaHCTBEHHBIE
burypbsl Ha TUIOCKOCTU: TeTpaj’ap, KyO, Napasielenure]l, MOCTPOCHHE
CeueHUM

7.3

[TepieHAUKYJIAPHOCTD NPSIMON U IUIOCKOCTH: NEPIEHIUKYIJIPHBIE NIPSIMbIE B
IIPOCTPAHCTBE, NPSIMBbIE NApAJUIEIbHBIE U MEPIEHANKYISIPHBIE K IJIOCKOCTH,
IIPU3HAK IEPHEHAUKYISPHOCTH NPSIMOW M IUIOCKOCTH, TEOpPEMa O NPAMOHN
NEPIEHANKYJISIPHOM IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMON
M IUIOCKOCTBIO, JABYTPAHHBIM YroJ, JUHEWHBIM yroj JBYrPaHHOrO Yria.
[leprieHauKynsp W HAKIOHHBIEC: PACCTOSHHE OT TOYKU 10 IIIOCKOCTH,
paccTosiHie OT MPSAMOW 10 TUIOCKOCTH, MPOEKIWs (PUTYpHI HA TUIOCKOCTb.
[TepieHAUKYJIAPHOCTD IUIOCKOCTEW: NPU3HAK MEPHEHIUKYISIPHOCTH JABYX
1ockocTel. Teopema o TpEx nepneHauKysapax

7.4

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA, BBIITYKJIbIC
Y HEBBIIIYKJIbIE MHOI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-
yrojabHas MNpU3Ma, I'PaHM M OCHOBAHMUSA IIPU3MBI, IPsAMAas W HAKJIOHHAas
npu3Mbl, OOKOBasg M TOJHAas MOBEPXHOCTb HpusMel. [lapamnenenunen,
IIPSIMOYTOJIBHBIN Napajijiesienunes U ero cBoicraa. Ilupamuna: n-yronpHas
nupammia, rpaHd U OCHOBAaHUE MUPAMU/IbI, OOKOBAs U MOJIHAS IOBEPXHOCTb
IIUPAaMUJbl, NPABWIbHAs U YCEYEHHAs NHUpaMUAA. ODJIEMEHTHl IPU3MBI U
nupamuel.  [IpaBunpHble ~ MHOTOTPAaHHUKHM:  TOHATHE  IPABHIJIBHOIO
MHOT'OI'PAHHMKA, IIPABUJIbHAS IIPU3Ma U NIPABUIIbHAS IUPaMUAA, IPaBUIbHASA
TpeyrojbHas MUpamMuaa U MpaBWIbHBIN TeTpasap, KyO. IlpeacraBinenue o
IIPaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTa’p, MOOACKAdAp U HKOCAdJpyrue




CeueHus mpu3Mbl U TUPaAMUJIbL

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMCTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUU B IIHpaMuJax, IapaJlICICIIUIICAax,
IIpaBUJIbHBIX MHOT'OI'PaHHHUKAX

7.6

Bolunicnenue »1eMEHTOB MHOTOTPAHHUKOB: pé&0pa, AuaroHaid, YIJIbL.
[Tnomaas G0KOBOM MOBEPXHOCTH M TIOJHON MOBEPXHOCTU MPSMOU MPU3MBI,
IJIOIIA b OCHOBAHUH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSMOW IPHU3MBI.
[Tnomanas GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH IMPABUIBLHON MHPaMUJIBI,
TeopeMa o miomanan yceu€HHoi nupamunsl. [lonstue 06 o0néme. OOBEM
MUPAMUJIbI, TIPU3MBI

7.7

[Tonobubie Tena B mpocTpaHcTBE. COOTHONIICHHUS MEXKAY IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU IMOJOOHBIX TEI

11 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunmuaapudeckas MTOBEPXHOCTb, oOpazyroiue MATUHAPHYCCKOM
MMOBEPXHOCTH, OCh IWJIMHIPUYCCKON MOBEpXHOCTU. L{MmuHIp: ocHOBaHUS
1 OOKOBas MOBEPXHOCTh, 00pa3yroiias u ocCh, MJIOLIAAb OOKOBOW U MOJIHOM
MMOBEPXHOCTHU

6.2

Konunyeckas moBepxHOCTh, 00pa3yronire KOHMYEeCKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKON MoBepXHOCTH. KOHyC: OCHOBaHME U BEpIIUHA,
oOpa3yomas © OCb, IUIOMAAbL OOKOBOM U TIOJHOM MOBEPXHOCTH.
VYceu€Hublii KOHyC: oOpa3yromue HM BBICOTa, OCHOBaHUSI M OOKOBas
IIOBEPXHOCTH

6.3

Cdepa u map: ueHTp, pamuyc, Tuamerp, IUIOMAab MOBEPXHOCTH CEpHI.
B3aumMHoe pacnosnoxenue cepbl U INIOCKOCTH, KacaTeibHas MIOCKOCTh K
chepe, omanb chepsl

6.4

N3o00paxkeHne Ten BpalleHWss Ha IUIOCKOCTH. Pa3BépTka uunuHapa u
KOHYyca

6.5

KomOuHammm Tenm BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIM 0KOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOI'PaHHMK, WIH TEJIO
BpalICHUsA

6.6

[Tonste 00 o0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00
00BEME TIPSIMOYTOJIBHOTO TMapaliesienuIeaa U ciueacTBus u3 Heé. O0béM
MIAHIPA, KoHyca. O0BEM mapa U miomas chepsl

6.7

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXAY IUIOMIAISIMU




MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

6.8

Ceuenust mumMHApa (MapajjieibHO U MEPHEHIUKYISIPHO OCH), CEUYECHHUS
KOHyca (TmapajielbHOe OCHOBAaHUIO M MPOXOJAIIEE Yepe3 BEpIIMHY),
CeueHus 1apa

6.9

BGKTOp Ha INIOCKOCTH KW B IIPOCTPAHCTBE. CrnoxeHne W BBIYHTAHHE
BCKTOPOB. YMHOXEHUE BCKTOpa Ha 4YHUCJIO. Paznoxenue BCKTOpa 110 TpeM
HCKOMILUIAHAPHBIM  BCKTOpaM. HpaBI/IHO mapauiCICItIicaa. Pemenue
3a/la4, CBA3aHHbIX C IPUMCHCHHUEM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMHu

6.10

[IpsmMoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHartsl
BekTopa. [Ipocreiimme 3agauyn B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ IIPOM3BENEHUE BEKTOPOB. BpluncieHue yrioB MeExXIy
MPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJ MPU PELICHUU
TreOMETPUUECKUX 33124




HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA
K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM MPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TPeOGOBaAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpPaMMbl CpeIHero
0011ero oopazoBaHus

Brnagenue meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHHe (OopMyIUpOBaTH U ONEPUPOBATH MOHATUSMU: OMpECIICHNUE,
aKcuoma, Teopema, CJe/ICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTebCTBO,
paBHOCUIIBHBIE  (DOPMYIHPOBKHM;,  NPUMEHSATH  UX;  YMEHHUE
dbopMyIupoBaTh O00paTHOE W MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
OPUBOJIUTH TMPUMEPbl M KOHTPHOPHUMEPHI, HCIOIb30BaTh METO
MaTeMaTU4YeCKOn WHIYKINH, MIPOBOJIUTH JIOKa3aTelIbHbIC
paccykJeHHUS TpHU pEUIeHHH 3aJa4, OLEHUBATh JIOTUYECKYIO
MPaBUIBHOCTh PACCYXKJICHHM; YMEHHE ONEPUPOBATH TOHATHUIMH:
MHO>KECTBO, MOJMHOKECTBO, OINEpaly HaJ MHOXKECTBAMHU; YMEHHUE
WCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisi OIMHUCAHUS
pealbHBIX MPOIIECCOB U SBICHUI U MPU PEIICHUH 3aja4, B TOM YHCIIEe
U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE OIECPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, Tpad HA IUIOCKOCTH, YMEHHUE
3alaBaTh M ONHUCHIBaTh  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMM;

HCIIOJIB30BAaTh I‘pa(bbl IIpHu pCHICHUH 3a1a4

YMeHue ONCpUPOBATH MOHATUAMU: HATYPAJIIbHOC YHCJIO, LICJIOC YUCIIO,
CTCIICHb C HCJIbIM II0KAa3aTCJICM, KOPCHb HaTypaJIBHOfI CTCIICHU,
CTCIICHb C pPallMOHAJIbHBIM I1OKA3aTCJIEM, CTCIICHDL C JEUCTBUTEIILHBIM
IIOKa3aTcCjIeM, JIOI‘apI/I(l)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC
IMPOU3BOJIBHOI'O YHCJId, OCTATOK IIO MOAYJIIO, PAllMOHAJIBHOC YHCIJIO,
HPpPpaHuOHAIbBHOC qHuCJIO, MHOXKECTBa HaTypaJIbHbIX, OCJIbIX,
palunOHAJIbHbIX, HeﬁCTBHTeHLHBIX quceil; YMCHUC HCIIOJB30BATbh

IMPU3HAKH OCIIUMOCTH, HanMMEHBITHH O6HII/II>1 JACJIIUNTEIIb U HAUMCHBIICC




oOuiee KpaTHoe, aNropuT™ EBKiIMIA IpH pelIeHnH 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULMOHHBIMH CHUCTEMaMHU CUYHUCICHHS, yMEHUe
BBINOJIHATH BBIYUCIICHUE 3HAUEHUH 1 IpeoOpa3oBaHusl BhIPAKEHHUH CO
CTENEHsAMH U Jorapupmamu, npeoOpa3oBaHus ApOOHO-pALIIOHAIBHBIX
BBIpQXXEHUI; yMEHHUE ONIEPUPOBATh NOHITUSIMMU: MOCIEI0BATEIILHOCTD,
apudmernyeckas  MIporpeccusi, TIeoMeTpuyeckas  Mporpeccus,
OeckOHEYHO yOBIBaIOIIAs TEOMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh IIOCJIEJOBAaTEJIBHOCTH, B TOM UHUCIE C IIOMOLIBIO
PEKYppeHTHbIX  (OpMyJ; yMEHHE  ONEepupoBaTb  MOHATHUAMHU:
KOMILJIEKCHOE YHCII0, CONPsIKEHHbIE KOMIUICKCHBIE YHCia, MOAYNIb U
apryMeHT KOMIUIEKCHOr0 yHcia, opMa 3aicu KOMIUIEKCHBIX YUCel
(reomeTpuyeckas, TPUIOHOMETpUYECKas M airedpauueckas); yMeTb
IPOU3BOJIUTH apU(PMETUUYECKHE IEHCTBUS C KOMIIJIEKCHBIMH YUCIIAMU;
OPUBOJIUTH  NPUMEPbl  UCIHOJB30BAaHUS  KOMIUIEKCHBIX  YHCEl,
ONEpUpPOBaTh MOHATHAMM: MaTpuuia 2x2 u 3X3, ompenenuTenb

MaTpULIbl, FEOMETPUYECKUN CMBICIT ONIPEAETIUTEINS

YMeHue oneprupoBaTh MOHATHAMU: PalMOHAIbHBIC, HPPALMOHAIIBHBIE,
II0Ka3aTelbHBbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKUE YPABHEHMS M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHME OIEpPUpPOBaThb IOHATUAMM: TOXKAECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPAaBHEHUH M
HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHMI, HEPABEHCTB U CHCTEM;
YMEHHUE pellaThb YPaBHEHMs, HEPABEHCTBA M CUCTEMBI C IIOMOILIBIO
pa3IM4YHBIX IPUEMOB; pPEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
1apaMeTpoM; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI UL
pelIeHUsT MaTeMaTHMYeCKUX 3aJad M 3a/Jad U3 pasjinyHbIX obiacteil

HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh MNOHATUSIMM: (QYHKIMS, 4YETHOCTh (YHKLHH,
HEePUOJIMYHOCTh (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
¢yHkuuu, sSKcTpeMyMm (QyHKIUHM, HauOosibliee W HaWMEHbIIEe
3HayeHHs (QYHKIMH Ha [POMEKYTKE, HenpepbiBHAsS (QyHKIMS,
acUMITOTHl Tpaduka (QyHKIUHM, TepBas M BTOpas MNPOU3BOIHAS
(GyHKLIMH, TeoMEeTpUYecKUd M (U3NYECKUH CMBICI NPOU3BOJHOM,

nepBooOpa3Has, ONPENCIEHHBI WHTErpajl; YMEHHE HaXOIUTh




acUMIITOTHI rpaduka (YHKIWW; YMEHHE BBIUYUCIATH IPOHU3BOIHBIC
CYMMBI, ITPOU3BEJICHNS, YACTHOIO U KOMIO3UIUU (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeJbHOW K rpaduky (GYHKIMH; YMEHHE HaXOAUTh
IOPOM3BOJIHBIE 3JIEMEHTAapHbIX (YHKLUMH; YMEHHE HCIOJIb30BaTh
IIPOU3BOJHYIO JJISl UCCiieloBaHus (QYHKUUH, HAXOAUTh HAUOOJIBLINE U
HaVMEHBIINE 3HAYCHHUS (YHKLIUH; CTPOUTH rpadKu MHOTOYJIICHOB C
UCIIOJIb30BAaHUEM anmapara MaTeMAaTHYEeCKOrO0 aHalu3a; NPUMEHSTH
IIPOM3BOAHYIO  JUISl  HAxOXJEHHsS  HAWIydlIero peuieHus B
IPUKIIAHBIX, B TOM YHCJI€ COLUAIBHO-IKOHOMHUYECKUX U (PU3NUECKUX
3aJadax; HaXOAWUTh IUom@amM Hu 00BbEMBI (GUIYp € TOMOIIbIO
MHTETpalla; MIPUBOIUTH IIPUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHSATHSIMH: Tpapuk QyHKIUH, oOpaTHas
byHKIMSA, KOMIIO3UIUs (PYHKIMH, TruHEHas QyHKIUS, KBaApATUIHAS
¢yHkuus,  panMoHaimbHas — (QYHKOMSA,  CTENEeHHas  (QyHKIuS,
TpUroHOMeTpuueckue (yHKIUU, OOpaTHbBIE TPUTOHOMETPUUYECKUE
¢yHKIMU, TOKazaTeNnbHas M Jorapupmuueckas (yHKIHU; yYMEHHUE
CTpOUTH IrpauKu U3YUeHHBIX (DYHKIUH, BHIOIHATH MPEOOPa30BAHUS
rpadukoB  QyHKIOMIA, UCHONB30BaTh TpaduKH Uil  HU3YICHHS
MPOLIECCOB M 3aBUCUMOCTEMH, MPU PELICHUU 3a]a4 U3 APYTUX y4eOHBIX
IOpeMETOB M 3a7ad M3 pealbHOW JKM3HM; BBIpaXKaThb (QopMyliaMu
3aBUCHUMOCTH MEXIy BEIMYMHAMM, HCIONb30BATh CBONCTBA U
rpadukn QyHKIOUH A pemeHus ypaBHEHUH, HEPABEHCTB M 3a7ay C
napaMeTpamu; u300paxkaTh Ha KOOPJIWHATHON MJIOCKOCTH MHOXECTBA

pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/ladl Pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JABH)KEHHE, paboTy, CTOUMOCTb TOBAapOB
U YCIyr, HaJOTH, 33Ja4d W3 OOJACTH YIPaBJICHUS JUYHBIMH |
ceMEeWHbIMU (PUHAHCAMM); COCTABJIATH BBIPAKEHMs, YpaBHEHUS,
HEPaBEHCTBA M HMX CHUCTEMBbI II0 YCIOBUIO 33J1a4d, HCCIEN0BATH
IOJy4eHHOE PELICHHEe U OLEHUBATh IPaBON0I00HOCTh PE3yIbTATOB;
YMEHUE MOJEIHMPOBATH pEaJbHbIE CUTYallMM Ha S3BIKE MATEMaTUKH;
COCTABJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110

YCJIOBUIO 3aaa4u, HUCCICI0BATH IMOCTPOCHHBIC MOACIN C




MCIIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATH [1OJTY4EHHbII

pe3yiabTar

YMeHune omnepupoBaTh IMOHATUAMH: CpeIHEe apu(pMETHUYECKOe,
MearaHa, HauOoJbIllee M HaUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEePCHs,
CTaH/apTHOE OTKJIOHEHHE YMCIOBOIO Habopa; yMEHHME W3BIIEKaTh,
UHTEPIIPETUPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B TaOJHIAX, Ha
auarpaMmax, rpagukax, OTPaXKalollyl0 CBOMCTBA  PEaIbHBIX
MPOLIECCOB U SIBICHUI; MPEICTaBIsATh WH(GOPMAIUIO C TOMOIIBIO
TaONMI] U JAUarpamMM; HCCIIEI0OBAaTh CTATHCTHUYECKUE JTaHHBIE, B TOM
YyHuclie C TMpPUMEHEHUEM TrpapuuecKuX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; rpadUYecKu HCCIEAOBAaTh COBMECTHBIE HAOIIOJACHUSA C

IMOMOIIbBIO JUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIyYalHBI ONBIT U CIlydallHOE
cOOBITHE, BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIITH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM I'paUUECKUX METO/0B; NMPUMEHATh
(GOpMYIIBI CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (POPMYITy TOTHOM
BEPOSATHOCTH, (opmyny bepHymiun, komOuHaTOpHbIE (AKTBl U
(GOpMyIbI; OIEHMBATH BEPOSITHOCTH PEANTBHBIX COOBITHIA; yMEHHE
OIEpUPOBATh IOHATUSAMU: ClIydaiiHas BEIMYMHA, DPACIPENCICHUE
BEPOSITHOCTEM,  MareMaTHM4eCKOEe  OXHMAAHWE,  JUCHEpPCUs U
CTaHJApTHOE  OTKJIOHEHUE  CIlydyallHOM  BeNWYMHBI,  (QYHKUUHU
pacupeneiieHusT W IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTeIbHOIO U
HOPMAJIbHOI'O pAacHpeleieHU; YMEHHE HCIIONb30BaTh CBOMCTBA
U3YYEHHBIX pacCHpeiesIeHU JUisl PELICHMs 3a1ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX  YHUCEN, METOAbl  BHIOOPOUHBIX
UCCJIEOBAHUM; YMEHHME IPUBOAMTH INPHUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YUCENl B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE
ONEpPUPOBATh  IIOHATUSAMM: COYETaHUE, IIEPECTaHOBKA, YHCIO
COYEeTaHUHM, 4YHMCIO IepecTaHoBOK; OuHOM HbloTOHa; yMeHue
NPUMEHATh KOMOHMHATOPHBIE (aKThl M PACCYKIEHHS ISl pEIICHUS
3a1a4; OLICHWBAaTh BEPOSITHOCTU pEaJIbHbIX COOBITUH; COCTaBIIAThH
BEPOSITHOCTHYIO ~ MOJEIb W  HMHTEPIPETUPOBATH  IOJYYEHHBIN

pe3yiabTar

YMeHue OIICPHUPOBATL IMOHATHAMMA: TOYKaA, IIpsAMasd, IMJIOCKOCTD,




IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IJIOCKUM yrodi,
JIBYTPaHHBIA YroJ, TPEXTPAaHHBIA YToJl, CKpEHIMBAIOIINECs MpsMbIe,
NapauieTbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXy MPSIMBIMHU, YTOJI MEXKIY MPSAMON U IMIOCKOCTHIO, YTOI MEXIY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO0 IUIOCKOCTH, PACCTOSHUE
MEXJy HpsIMBIMU, pPAacCTOSHUE MEXAY IIJIOCKOCTSAMHU; YMEHHUE
UCIOJIb30BaTh IPU PEIIEHUU 3aJa4 H3Y4YeHHbIE (AKThl U TEOPEMBI
IUTAHUMETPHH; YMEHHUE OIICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHUpa;  CTPOMTh  MaT€MaTH4YeCKUE  MOJEIM C  [OMOIIBIO
FEOMETPUYECKUX TMOHATUN M BEIUYMH, PElIaTh CBS3aHHbIE C HUMH

IMPAaKTUYCCKUC 3aJa9un

10

YMeHue ornepupoBaTh MOHATUSAMU: TUIOMIAAb GUTYPBI, 00BEM UTYPHI,
MHOTOTPaHHUK, MIPaBWIbHBIN MHOTOTPaHHUK, CCUCHHUE
MHOTOTpaHHHKa, Ky0, mapajuielienuIe T, pu3ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpAlICHUS, HWIMHIpP, KOHYyC, Iap, cdepa, IJIONIAIb
chephl, IUIOMIAAL TOBEPXHOCTH TMHPAMHIIBI, TPU3MBI, KOHYCA,
OWIMHAPA, O00béM Kyba, MPSAMOYTOJBHOTO IMapajuiesieuIie/a,
NUpaMUIbl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHUS KOHYCa W IWIMHJpPA, MMapaJljIeIbHBIC OCHU WU
OCHOBAHHIO, CEUEHHWE Iapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa, YMCHHE CTPOUTh CEYCHHWE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPBI M TOBEPXHOCTH BpAIICHUS, UX
CCYCHHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB; YMEHUE
NPUMEHSTh CBOMCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSITEIBHO
dbopMyIUpOBaTh  ONpeAeNieHUs H3ydaeMmblXx (uTryp, BBIABUTATH
THIIOTE3bl O CBOKMCTBaX W MpPH3HAKAX TIEOMETPUYECKHX (Uryp,
00OCHOBBIBATh ~ WJIM  ONPOBEprarb WX, YMEHHUE IPOBOIUTH
KIaccu(uKanuo QUryp 1Mo pa3jiMyHbIM I[PU3HAKAM, BBIOJIHATh

H€O6XOZ[I/IMI)I€ AOHNOJHHUTCIBHBIC ITIOCTPOCHUA

11

YMeHue OnepupoBaTh IMOHATUAMU: [JIBUKCHHUC B IIPOCTPAHCTBC,
napaJuIebHBIN IEPEeHOC, CHMMETPUS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue Moaoous, MmomoOHbIe (GUTYypHl; yMeHHe
pacro3HaBaTh paBHbIC U 1MO00HBIE (UTYPHI, B TOM YHCJIE B IPUPOJIE,

HCKYCCTBEC, apXUTCKTYPC; UCIIOJIb30BATh TCOMCTPHUYCCKUC OTHOIICHUA




pu pClICHUU 3aaa4Y; HAXOAUTb I'COMCTPHUYCCKHUEC BCIMYMHBL (I[J'II/IHa,
yroj, IUIomIaab, 00bEM) HPH PEUICHUH 3a1ad W3 APYIHX y4COHBIX
Ope/IMETOB W W3  peajbHOM  JKU3HU, YMCHHE  BBIYHCISTH
reOMETPUYECKUE BEIMYHHBI (IJIMHA, YTOJI, TUIOIIa (b, 00BEM, TUIOMIA/h
MOBEPXHOCTH), UCTONB3YSl M3y4eHHBIE (OPMYIJBI U METOIbI, B TOM
YHUCIIC: IJIomanb IMOBCPXHOCTHU nmupamMuabl, IIPU3MBbI, KOHYCa,
MWIMHApPA, TUIOmanab cdepbl; 00bEM Kyba, NPSIMOYTOJIHHOTO
napajuieienuneaa, MApaMuapl, MPU3MBbI, LWIMHAPA, KOHyCa, IIapa;

YMCHHUEC HAXOANUTh OTHOIICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

VYmMmenne ONCprupoOBaTh IIOHATUAMMU: MpsAMOYTroJibHas CUCTEMAa
KOOpJAuHAaT, BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATHEI BCKTOpA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3IOKECHUE
BEKTOpa 1O 0a3ucy, CKaJspHOE IMPOM3BEICHHE, BEKTOPHOEC
NPOM3BEICHUE, YTOJI MEXIy BEKTOPAaMH; YMEHHUE HCIIOIb30BaTh
BeKTOpHBII\/JI u KOOp[[I/IHaTHI)If/'I METOA IJId PCIICHUA T'COMETPUUCCKUX

3a/1a4 U 3a/1a4 IpYTuX y4eOHbIX MPEIMETOB

13

YMenue BbIOMpaTh NOIXOIAIIMIA METOA JJisi peIleHus 3a/Jayi;
MOHUMAHWE 3HAYUMOCTH MATEMAaTHKA B M3YyYCHUHM MPUPOIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M SIBICHUI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKHU B MCKYCCTBE, YMEHHUE MPHUBOAHUTH
OpUMepbl MaTEMaTUYECKHX OTKPBITHH POCCHIMCKOW W MHUPOBOI

MaTE€MaTHYECKON HayKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D IO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT ColepPKAHUA

Kon

1 Hucna v BBIYUCICHUS

1.1 Harypanbnsie u niensie uncna. [Ipu3Haku JeMMMOCTH HETbIX YUCE

12 Panmonansubie uynciia. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, TPOIICHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE IPOOH

13 Apudmernueckuii  KOpeHb HATypajdbHOW creneHH. JleHcTBUS ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHH

1.4 Crenenr ¢ 1menbiM  mokazareineM. CTeneHb ¢ palMOHAIBHBIM
' nokasareneM. CBOWCTBa CTENEHU

15 CuHyc, KOCHMHYC UM TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
' ApPKKOCHUHYC, apKTaHT'€HC YMCIIOBOr0 apryMeHTa

1.6 Jlorapudm ugucna. /lecaTndnbie U HATYpaJIbHBIE JTOTapUPMBI

JlencTBUATENbHBIE qucna. Apudmernueckue Olepanuu c
1.7 NEHCTBUTENbHBIMU YHCIaMH. [IpuOmkEHHBIC BBIYUCIICHHS, NpaBUIa
OKpPYIJIEHUS, IPUKUJKA U OLIEHKA Pe3yJibTaTa BEIUUCICHUN

1.8 [IpeoOpa3zoBanue BeIpaKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHHUs U HEpABEHCTBA

2.1 [enbie 1 1poOHO-palIMOHANBHBIE YPABHEHHS

2.2 WppanmonaibHble ypaBHEHUS

23 Tpuronomerpuuecke ypaBHEHUs

2.4 [TokazarenbHbIe U IOTapuPMUIECKIE YPaBHEHUS

2.5 Lenble 1 1poOHO-pallOHATbHBIE HEPABEHCTBA

2.6 HppannonaiibHbie HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecke HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB




2.10

ypaBHCHI/IH, HCPAaBCHCTBA U CUCTCMEI C IIapaMCTpaMu

2.11 Martpuua cucTeMbl IMHEWHBIX YpaBHEHUU. OnpeaenuTenb MaTpULbI
3 Oyukuuu u rpadpuku
Oyuknmst, crnocoObl 3amanus QyHknun. ['padpuk (yHknmu. BzammuO
3.1 oOparnbie ¢yHkiuu. YErHbie u Heu€THble (yHKUMU. [lepuoanueckue
byHKIIUN
Obnacte ompeneneHUss M MHOXKECTBO 3HaueHW Qynkuuu. Hynu
19 GyHKITUH. [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIIUU. MaKCUMyMBI W MHUHHUMYMBI (DYHKIIHH.
HauGonbiiee u HanMmeHblliee 3HaUeHne QYHKIUU Ha IIPOMEKYTKE
13 CrenenHass QYHKIHS C HATypalbHBIM W IEJBIM IOKa3zarenem. EE
cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOPHS 7-0i CTENEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB QyHkiuil. CoiicTBa QyHKUUH,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
18 Apudmerndeckas U reoMerpuueckas mnporpeccun. Dopmyiia CIIOKHBIX
MIPOLIEHTOB
4 Havana matemaTuyeckoro anaiamza
4.1 [TpousBonnas ¢ynkiuu. [Ipou3BoaHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHenne  MPOWM3BOAHOM K  HCCIENOBaHUIO  (QYHKOHMA  Ha
4.2 MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxkaenwe HaumOOJIbIIEr0 U
HAaUMEHBIIETO 3HAUCHUS (YHKITUU HA OTPE3KE
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka




I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1uKA

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 Koopaunatsl u BEKTOpBI




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

I'eomerpust 7-9 kimacc: 6a3oBblii ypoBeHb ['eomerpus 7-9 kmacc: 0a30BbIf
ypoBeHb/ AtanacsiH JI.C., byry3os B.®., Kagomues C.b., [IpocBernienue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka. ['eometpus. Metonuueckue pexoMeHaanuu. 7-9 kmacchl (K
yueOHnky AtanacsiHa JI.C., byry3osa B.®., Kagommesa C.b. u ap.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HHTEPHET

1. Enmwras  koiekmus  mUPPOBBIX  00pa3oBaTENbHBIX  PECYPCOB
http://schoolcollection.edu.ru

2. ®@epepanbHas cucteMa HH(POPMAIMOHHO-00PA30BATENBHBIX PECYPCOB
(uapopmanronHsIit mopran) http://wmolow.edu.ru

3. Marepuansl uisi W3y4YCHHS M MPENOAABaHUS MATEeMAaTUKH B IIKOJIC.
Tematudeckuil COOpHUK: 4YHUCIa, APOOH, CJIOXCHHE, BBIYUTAHUE U TIP.
Teopetnueckuii MmaTepuan, 3a1a4u, UTPbI, TECTHI http://www.numbernut.com/
4. OTKpBITHIN OaHK 3a7aHui o MaTeMatuke http://mathege.ru

5. Ok3amensbl. Tematnueckue miansl. [loypouHoe mianupoBaHue.
Metoanueckast konwika. MHGOpMaIIMOHHBIE TEXHOJIOTHUH B IITKOJIC
http://www.uroki.ru/

6. Poccwuiickas snexkTpoHHas mkoia - https://resh.edu.ru/



