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HOACHUTEJIBHASA 3AIINCKA

BaxxHOCTh yueOHOTO Kypca TeOMETpUU Ha YPOBHE CPEIHEro OOIIero oopa3oBaHus
oOyCNOBNIeHa MPAKTHYECKOH 3HAUYMMOCTBIO  METAlpeIMETHBIX UM  MPEIMETHBIX
pe3ynpTaToB  OOy4YEeHHST TEOMETpUM B  HANpaBICHWU JUYHOCTHOTO  Pa3BUTHUSA
oOyuatomuxcsi, (GopMHUpPOBaHHUs (YHKIMOHAIBHOW MAaTeMaTHMYECKOW TI'PaMOTHOCTH,
U3yYEHUsl JPYruxX Y4YeOHbIX AMCUMILIMH. Pa3zButue y oOyvarommxcs NpaBUIbHBIX
NPEICTaBICHU O CYIIHOCTH M TPOMCXOXKACHUU T'EOMETPUYECKHX aOCTpaKIIHid,
COOTHOIICHUH PEAJbHOTO M HWICAIBHOTO, XapakTepe OTPaKCHUsS MaTeMaTHUeCKON
HAYKOH SIBJICHUH U MPOIECCOB PEalbHOTO MHUpa, MECTE TEOMETPUU B CHUCTEME HAyK U
PO  MaTEMaTHYECKOIO MOJEIMPOBAHMWA B HAyYHOM IIO3HAHUM M B IPaKTUKE
croco0cTByeT (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS OOYyUaIOLIUXCs, a TaKkKe
KaueCTB MBIIUICHUS,, HEOOXOMUMBIX [JIsl ajalTallid B COBPEMEHHOM OOIIECTBE.
['eomeTpus sBiseTcs OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00€CIIeUnBaET BO3MOKHOCTh M3yUEHUSl KaK JUCLUUIUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIEHUE, (QOPMUPYEMOE TMPU HU3YYEHUH  OO0YyYarOIIUMHCS
MOHSITUMHBIX OCHOB T€OMETPHUH M TIOCTPOCHUHU IEMOYKH JIOTUYECKUX YTBEP)KICHUI
B XOJI€ PELICHUS TEOMETPUUECKHX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3BI
HETNOCPEICTBEHHO HCIOJIB3YIOTCS MPU PELICHUM 33]a4 €CTECTBEHHO-HAYyYHOrO IUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpueHTaIHs YeJI0OBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEOOXOIMMOE YCIIOBUE €r0 COLUAIBHOrO OBITHSA, (hOpMa OTPAXKEHUS OKPYKAIOUIETO
MUpa, YCIOBHE yCIEITHOTO MO3HAHUS U aKTUBHOTO MTPe0Opa30BaHus ACHCTBUTEIHLHOCTH.
OnepupoBaHHe TPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIWHSCT pa3HbIe BHJBI y4COHOM
U TPYJIOBOM AESTENbHOCTH, SIBISETCS OJAHUM U3 MPO(ECCHOHATBHO BAXKHBIX KAuyeCTB,
MO3TOMY aKTyallbHa 3ajada (QOpMHUpPOBAHUS Yy OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHHUS] KaK Pa3HOBUIHOCTH O0OPa3HOTO MBIIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTA
B IIOJITOTOBKE K MPAKTUUECKON AESITEIbHOCTH IO MHOTUM HalPaBJICHUSIM.

Llens ocBoeHus mporpaMmbl yueOHOro kypca «I'eomerpusi» Ha 0a30BOM YpOBHE
oOy4eHus: — 00111e00pa3oBaTEIHbHOE M OOIIEKYJIBTYPHOE PA3BUTHE 00YUAIOIIUXCS Yepe3
o0OecrieueHre BO3MOXKHOCTH TPHOOPETEHUS W HCIOJIb30BAHUS CHCTEMAaTHYECKHX
F€OMETPUYECKUX 3HAHUM M JEHUCTBUM, CHEUU(PUUHBIX TE€OMETPUHM, BO3MOKHOCTHU
YCHEIIHOTO MPOJODKEHHUS OO0pa3oBaHMsl IO CIEUHUAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKIIATHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IpropuTeTHBIMH 3a/1a4aMi OCBOCHMsI yueOHOTo Kypca «l'eomerpun» Ha 0a30BOM
ypoBHe B 10—11 kiaccax sBisitoTcst:



dbopMHpoBaHUE TPEACTABICHUS O TE€OMETPUU KaK YacTh MHUPOBOU KyJIbTYpPHI
Y OCO3HAHHE €€ B3aUMOCBSI3U C OKPYIKAIOIIUM MHPOM;

dbopMupoBaHrE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaX BpAIICHUS Kak
0 BOXKHEUIIIUX MAaTEMAaTUYECKUX MOJIETISX, MO3BOJISIONINX OMUCHIBATh U U3Y4YaTh Pa3HbIe
SIBJICHHSI OKPYKAIOIIEro MUPA,;

dbopMHpoOBaHKE YMEHHUS pacliO3HABaTh HA YEPTEKAX, MOJICIISAX U B PEaIbHOM MUpPE
MHOTOTPAHHHUKH U TEJIa BPAICHUS;

OBJIAJICHUE METOJAMHM pEHIeHUs 3a7a4 Ha TIOCTPOCHHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

dbopMHpoBaHHEe  YMEHHS ~ ONEpPUPOBaTh  OCHOBHBIMH  TOHSATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMHU CBONCTBAMU;

OBJIAJICHUC aJTOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad, (GopMupoBaHUE
yMEHUSI TPOBOAUTH HECIOXKHBIE JIOKAa3aTeNIbHbIE PACCYXKICHUS B XOJE pelICHUs
CTEPEOMETPUICCKUX 3a7a49 U 33/1a4 C MPAKTHICCKUM COJICPKAHUEM;

pPa3BUTHE MHTEIUICKTyalIbHBIX M TBOPYECKUX CIOCOOHOCTEH O0O0yuarommuxcs,
MO03HABATENILHON aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUHN, KPUTUUHOCTH MBIIIJICHUS;

dbopmupoBanre GyHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHON T€OMETPHH: YMEHHUE
pacmo3HaBaTh MPOSBIICHHUS TEOMETPUUCCKUX MMOHATHN, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CHUTYallMsIX W TPH W3YyYEHUHU APYTHX YyYEeOHBIX IPEIMETOB,
MPOSIBJIICHUST 3aBHCHMOCTEH W 3aKOHOMEPHOCTEH, (QopMynmHpoBaTh WX Ha S3BIKE
TCOMETPUM ®  CO37aBaTh TIEOMETPHYCCKHE MOJCIH, TPUMCHITh OCBOCHHBIN
TCOMETPUYCCKUNA  ammapaT JJis pPEIICHHUs MPAKTHKO-OPUECHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH TOJYYCHHBIC PE3YJIbTATHI.

OTA4uTEeNnsHON 0COOEHHOCTHIO MPOTPAMMBI 10 TEOMETPUU SBJISIETCS BKIIIOUCHHE B
KypC CTEpEOMETPUH B Ha4aJle €ro U3yUeHHUs 3aJ1ay, periaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUSA, W ONpEIEJIECHHBIM 00pa30oM OpraHuW3OBaHHAs paboTa HaaA HUMH, UTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIILICHUS, CTUMYJTUPYET
NPOTEKaHNWE WHTYUTUBHBIX IMPOIIECCOB, MOTHUBHPYET K JajdbHEHIIEMY H3yUYCHHUIO
npenMera.

[IpeanouTeHue oTaaeTCs HATJIAIHO-KOHCTPYKTUBHOMY METO/Iy OOy4YeHHUS, TO €CTh
TEOPETUYECKHE 3HAHUS HWMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IMPEIAMETHO-
MPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IMPEICTABICHUN Yy
oOydJarommxcsi B Kypce CTEPEOMETPUU TMPOBOAMUTCS 3a CYET pEIIeHHWS 3ajJad Ha
CO37IaHUE TTPOCTPAHCTBEHHBIX 00PA30B M 3a/1ay Ha ONEPUPOBAHKE TTPOCTPAHCTBEHHBIMU
obpazamu. Cosmanme o0Opa3a MPOBOJUTCS C OMOPOM HAa HAIVAHOCTh, a
omepupoBaHuE 00pa3oM — B YCIOBHUSX OTBJICYCHHS OT HATJISAHOCTU, MBICIEHHOTO
M3MEHEHUS €r0 UCXOTHOTO COJIepKAHUSI.

OCHOBHBIMH  COJIEpXKATEIBHBIMH JIMHUSMHU y4eOHOro Kkypca «['eomerpus» B
10-11 «maccax sBustores:  «Muororpannukny, «lIpsMple ©W  TIJIOCKOCTH B
nmpocTpaHcTBe», «Tena BpameHus», «BeKTOpsl W KOOPAWHATHI B TMPOCTPAHCTBEN.
dopMUpOBaHUE JIOTHYECKUX YMEHUN pachpeiesieTcs He TOJIBKO 0 COAEPIKATEIbHBIM
JUHUSM, HO | 110 ToJaM OOy4eHHS Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.



Copepxanrie  00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM  pe3yibTaTaM
OCBOCHHS TIPOTPaMMbl II0 TEOMETPHH, PACIpPEACICHHBIM TI0 ToJaM OOy4YeHUS,
CTPYKTYpUPOBAHO TaKUM 0OOpa3oM, YTOOBI OBJIQJICHUE T'€OMETPHUUYECKUMHU TMOHSATUSIMHU
M HaBBIKAMHU OCYIIECTBIBUIOCH IMOCJIEAOBATEIFHO U TOCTYNATENIbHO, ¢ COOJIIOICHUEM
MIPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAJIUCH B OOIIYIO CHUCTEMY
TCOMETPHUYECKUX TPEICTABICHUN OOYYaromMXCs, PACIIUpSsl U YIIIyousis ee, oopasys
MIPOYHBIC MHOKECTBCHHBIC CBSI3H.

OO1iee YMCIIO Y9acoB, PEKOMEHIOBAHHBIX JIJISI M3y4YeHUs Y4eOHOro Kypca
«I"eomerpusi» — 102 gaca: B 10 kmacce — 68 yacoB (2 waca B Hememo), B 11 kimacce —
34 4gaca (1 gac B Henen).

COIEPKAHUE OBYYEHMUA

10 KJIACC

IIpsiMmble U IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOEHUHM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU
Y CIEJCTBHS U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
napajulesIbHbIe U CKpeluBaronmecs npsamsle. [lapamneabHOCTh MPpsAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: MNapaJUICIbHBIE IPSAMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX
MIPSIMBIX, TAPAJUIENBHOCTD NMPSMOW U INIOCKOCTH. Y TJIbI C COHAIIPABICHHBIMA CTOPOHAMM,
YIoJl MEXIy IPSMBIMU B IIPOCTpaHCTBE. IlaparuiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IJIOCKOCTH, CBOMCTBA NapajUIeNbHBIX IUIOCKOCTEW. lIpocTeitimme npocTpaHCTBEHHBIE
(Gurypsl Ha MIOCKOCTHU: TETPadAp, KyO, Mapaiesnenume], IoCTPOCHHE CEUSHUI.

[leprieHIUKYIAPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NMPSAMbBIE MapAJLICIbHBIE U MEPIECHANKYJSIPHBIE K IJIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYISIPHON
IJIOCKOCTU. YTJIbl B IMPOCTPAHCTBE: YTOJ MEXKIY NMPSAMOW U IJIOCKOCTBIO, IBYTPAaHHBIN
yTOJl, IMHENHBIN yTroj ABYTPAHHOIO yria. [IeprneHauKyssp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH O IJIOCKOCTH, PACCTOSTHME OT MPSAMOM A0 IJIOCKOCTH, MPOEKUUs (PUTypHI
Ha TUIOCKOCTh. llepneHuKyIapHOCTh IITIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX
II0CKoCcTer. Teopema o Tpex NEPHEHIUKYISpax.

MHoOrorpaHHUKH

IToHsiTHE MHOIOTpaHHWKA, OCHOBHBIE JJEMEHTbl MHOIOI'PDAHHMKA, BBIITYKIIbIC
Y HEBBIIYKJbIE MHOTOIDAHHUKM, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma, TPaHd U OCHOBAHUS MPU3MBI, IPsMasi U HAKJIOHHAs PU3MbI, OOKOBAas 1 MOJIHAS
IIOBEPXHOCTh MNpu3Mbl. Ilapaimenenunen, npsMOYIrOJIbHBINA [apajuleNIENUIIe] U €ro
cBoiicTBa. [lupamuia: n-yroiapHas nmupamMuaa, rpaHd U OCHOBaHHME MUPAMUJIbI, OOKOBas
Y MOJHAsl MOBEPXHOCTh MUPAMUbl, NPABWIbHAS U YCEYEHHAs NMUPAMHUAA. DJIEMEHTHI



npu3Mbl W TUpamuabl. [lpaBUibHBIE MHOTOTPAHHHWKHW: TOHATHE TPABUIHHOTO
MHOTOTpaHHUKA, TpaBWIbHAs TMpuU3Ma M MpaBUIbHAsS IHUpaMHUIa, IpaBUIbHAS
TpEyroibHas MUPaMUJIa ¥ MPABWIBHBIN TeTpadap, KyO. [IpencraBnenne o mpaBUIbLHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, A0JIeKa’Ap U ukocarap. CedeHus: Npu3Mbl U MUPaAMUJIBI.

CumMeTpuss B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEJIBHO TOYKH, IIPSMOH,
IJIOCKOCTU. JJEMEHThl CHUMMETPUM B MHUpaMUIaxX, Napajuiesienunenax, MpaBUIbHBIX
MHOTOIpaHHHUKAX.

Brruncnenne »aeMEHTOB MHOTOTPAHHHMKOB: pedpa, auaroHanu, yribl. [lnomans
OOKOBOM MOBEPXHOCTU M MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TIJIOIIA/ b OCHOBAHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSAMOU Tpu3MEbl. [1nomaas 60K0BOM TOBEPXHOCTH U
MOBEPXHOCTU TPABWIBHOW MUpaMUIbI, T€OpEMa O IUIOMIAJAN YCEUCHHOM MNUpPaMUJIbI.
[Tonsatue 06 o6beme. OObEM TUPAMUIBI, TTPU3MBI.

[TonoOnsie Tema B  mpocTpaHcTBE. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MMOBEPXHOCTEN, 00beMaMu MOAOOHBIX TEl.

11 KJIACC

Tesa Bpamenus

[unuHapryeckas MOBEPXHOCTh, 00pa3yolue IUINHAPUIECKON TOBEPXHOCTH, OCh
MWIMHIPUYECKON moBepxHOCTH. LlunmmHap: ocHOBaHUS W OOKOBas MOBEPXHOCTH,
oOpa3yrolas U ocb, IUIOLIalb OOKOBOM M MOJTHON MOBEPXHOCTH.

KoHnueckass mOBEpXHOCTb, 0Opa3ylolMe KOHUYECKOW MOBEPXHOCTHU, OCh U
BEpIIMHA KOHMYECKON MmoBepxHOCTU. KoHyc: ocHOBaHME M BepllMHA, 00pa3yromas u
OCb, MJIONIA/Ib OOKOBOM M TMOJIHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00Opa3ylolue u
BBICOTA, OCHOBaHMSI U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMaMeTp, MIIOLIAAs TOBEPXHOCTH cephl. B3anmHoe
pacnoJiokeHue cepbl U MII0CKOCTH, KacaTellbHas MII0CKOCTh K cepe, ruoniaab cepsl.

N3006paxeHue Ten BpallleHus Ha III0CKOCTH. Pa3BepTka HMIMHIpa U KOHYCA.

KomOuHanuu Ten BpaiieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMUCAHHBIN
okoJ10 cepsl, chepa, BIucaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonsatue o6 ob6beme. OCHOBHBIE CBOWMCTBA 00bEMOB Teil. TeopemMa 00 oObeMme
NPSIMOYTOJIBHOTO TNapajuliesienunena u cieacTBus u3 Hee. O0beM LUIMHApA, KOHYCA.
OO6neM mapa u miomaab cepsol.

[lomobubie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY  IUIOIMIAISIMU
MMOBEPXHOCTEH, 00bEMaMH MTOT00HBIX TEI.

Ceuenusi nunuHapa (MapaJyieIbHO W NEPHEHIUKYJISIPHO OCH), CEUCHHUS KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/SIEe Yepe3 BEPILUHY ), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty u B mpocTpaHcTBe. CII0KEHUE UM BBIUMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCIO0. Pa3noxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBmiio napannenenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM
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IpaBuil JEUCTBUN ¢ BeKTopamu. IIpsMoyrosbHas cucremMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrenmue 3anaum B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHO€ TPOM3BEICHHE BEKTOPOB. BBIYMCIIEHHE YIJTIOB MEXAY MPsSMBIMUA H
IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBINA METO/T ITPH PEILIECHUN T€OMETPUYECKUX 3a1a4.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 ki1acce oOyJaronuiics MOMyduT CIISAYIONINE TIPEIMETHBIE
pe3yIbTaThI:

OTIEPUPOBATH MOHATHIMH: TOYKA, IPSIMasi, TUIOCKOCTH;

PUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUH
TCOMETPUYECKUX 3a]1aY;

OTIepUPOBATH MOHITUAMMU: MMAPAIIICIBHOCTD U MIEPIICHIUKYIISIPHOCTD MPSMBIX U
IJIOCKOCTEM;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TIPSIMBIX U TJIOCKOCTEH B
IPOCTPAHCTBE;

OTIepUpPOBATh MOHATHUSAMH: TBYTPAHHBIN YTOJI, TPaHH ABYTPAHHOTO YIJa, pedpo
JBYTPAHHOTIO YIJIa, TMHEHHBIN yTOJ IBYTPAHHOTO yTJIa, TPaaycHas Mepa JIBYTPaHHOIO YIJIa;

OIEepUPOBATH MOHITUSAMH: MHOTOTPAHHUK, BBITYKJIBIN 1 HEBBITYKIIbIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPABUIIHHBIA MHOTOTPAHHHUK;

pacmo3HaBaTh ~ OCHOBHBIC BHJBI ~MHOTOTPAaHHUKOB (TUpamMuaa, IpU3Ma,
MPSMOYTOJIbHBIN Napaiiesnenunesn, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPAHHUKHU, BBIOMpPAs OCHOBAaHUS IS KiacCHU(DUKAITUN
(BBIMYKJIbIE W HEBBIMTYKJIbIE MHOTOTPAaHHUKHU, NMPABUILHBIE MHOTOTPAHHUKH, MPSIMbIC U
HAKJIOHHBIE TTPU3MBI, TTAPAJIJICIICTIUIIC]IbI );

OTIepUPOBAThH MOHATUSAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;

OOBSACHSTH MPUHIIUIIBI TOCTPOCHUS CEUCHUM, UCTIONb3YSl METO/I CIIE/OB;

CTPOUTh CEYECHHMsS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC)
IJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

pemarh 3a7aud Ha HAXOXJIEHHUE TEOMETPUYECKHMX BEJIMYMH 10 oOpasiam
WM alTOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHE METOJbI TIPU PEIICHUU
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a/lad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKH 10 MPSIMOU, OT TOYKH JO TUIOCKOCTH, MEKIY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU;

permarh 3aJadyd Ha HaXOXICHHUE TCOMETPUYECKUX BEJIMYMH MO o0pasliaM Win
aNnropuT™MaM, IPUMEHSS H3BECTHBIC aHATUTHICCKIE METOIbI TIPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKHX 3a/7a4 HAa BBIUMCIICHUE YTIIOB MEXKIY CKPEIIMBAIONUMUCS MPSIMBIMH,
MEXy MPSMOH U TUNIOCKOCTBIO, MEXKTY TNIOCKOCTSIMU, ABYTPAHHBIX yTJIOB,;

BBIYHCIIATh OOBEMBI M IUIOMIAJAM TIOBEPXHOCTEM MHOTOTPAHHUKOB (MpHU3Ma,
nipamMujia) ¢ MPUMEHEHHEM (OpMyIl, BBIUYKCIATH COOTHOIICHUS MEXAY TUIOIAIsIMU
MMOBEPXHOCTEH, 00BEMaMU MOT00HBIX MHOTOTPAHHHUKOB,;

OTIEpUPOBAThH MOHATUSIMH: CUMMETPUSI B TIPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
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CUMMETPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPHI;

W3BJICKaTh, MPEOOpPa3OBBIBATH W HMHTEPIPETUPOBATH  HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUTYypax, MNPEACTABICHHYI0 Ha YepTekax u
PUCYHKAX;

NPUMEHATh TEOMETpUYeCKhe (PaKThl NI PEIICHUS CTEPEOMETPUYECKHX 3aiad,
MIPEANOIATAONINX HECKOJIBKO IIArOB PEIICHUS, ©CIU YCIOBUS TNPUMEHEHUS 3aJaHbI
B SIBHOU (opme;

MPUMEHSATh  MPOCTEHINME  TPOrpaMMHBIE  CPEICTBA W DJIGKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUIECKUX 3a]1aY;

MPUBOJNTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC U >KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUH B HCKYCCTBE;

PUMEHSTh MOJyYSHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAIbHbIC CUTYallUU
U TPUMEHSTh W3YUYEHHBIC TMOHSTHS B IMPOIIECCE IMOUCKA PEIICHUS MaTeMaTHYEeCKU
chopMyITUPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATh pealbHbIE CHUTYallUd Ha SA3BIKE
T€OMETPHUH, UCCIEAOBATh MOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUN W TEopeM, ammapara anreOpbl, peniaTh MPaKTUYECKHE 3aJadyd, CBSI3aHHBIC
C HAXOXJACHUEM T€OMETPUUECKUX BEJIMUKH.

K koniy o0yuenus B 11 kiacce oOyvaronuiicss Hay4uTCs:

OTNepUpOBaTh  MOHATUSIMU:  I[WJIMHAPUYECKAsE IOBEPXHOCTb, OOpa3yroliue
HWJIMHJIPUYECKOW TMOBEPXHOCTU, LUIUHJP, KOHUYECKash MOBEPXHOCTh, OOpa3yroIue
KOHMYECKOHN TTOBEPXHOCTH, KOHYC, cheprudecKas TOBEPXHOCTH;

pacrio3HaBaTth Telia BpalleHus (IUIMHAP, KOHYC, cepa u map);

OOBSICHSATH CITOCOOBI MOJTyYCHUS TEJ BpaIleHNUS,

KJIacCU(UIIMPOBAThH B3AUMHOE PacmoiokeHue chephl U MIIOCKOCTH;

ONEPUPOBATH MOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CErMEHTA, IAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BEICOTA IAPOBOTO CJIOS, IIAPOBOU
CEKTOp;

BBIYUCIIATh 00BbEMBI U IUIOIIAA TTOBEPXHOCTEH T BPAIICHUS, T€OMETPUUCCKUX
TEJ ¢ MpUMeHeHueM hpopmyi;

OTICPUPOBATh TOHATHSAMU: MHOTOTPAHHHMK, BIUCAHHBIA B cepy U OINHUCAHHBIA
oKo0J10 cepsl, cepa, BucaHHAs] B MHOTOTPAHHUK WJIM TEJIO BPAIICHHS;

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAAIMU TOBEPXHOCTEH u oObeMaMu
IMOJTOOHBIX TE;

n300pakaTh u3ydaembie GUTYPBI OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUThH CEUCHUS TN BPAIICHUS;

U3BJICKAaTh,  HMHTEPNPETHPOBATH W  MpeoOpa3oBbIBaTh  MH(OpMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEJACTABICHHYI0 Ha YepTekax U
PUCYHKAX;



OMepUpOBaTh MOHATHEM BEKTOP B TPOCTPAHCTRE;

BBITIOJTHSATh JICUCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKCHUS
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBONCTBAMH OHU 00JIaTaf0T;

MIPUMEHSTH TIPABUIIO IMAPAIUICIICIIUIIC A,

ONepUpOBaTh MOHATHUSIMH: JIEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIE BEKTOPHI;

HaxOJIUTh CYMMYy BEKTOPOB W TPOU3BEICHHE BEKTOpPA Ha YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKAJISIpPHOE  TPOWM3BEACHUE, PpACKIAQAbIBaTh  BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOpIMHAT;

NPUMEHATh TeOMETpUUecKue (akThl IS pEHICHUS CTEPEOMETPUUYECKHX 3aj1ad,
MPEANOJIATAOIINX HECKOJIbKO IIIaroB PENICHUs, €CJIHM YCJIOBUS TPUMCHCHHS 3aJ1aHbI
B IBHOU (popme;

pemarh TPOCTEHINE TEOMETPUYECKHE 3aJadyd Ha MPUMEHEHHWE BEKTOPHO-
KOOPJMHATHOTO METO/Ia;

permaTh 3a/1a4u Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHWNM M HaXOXKICHUE
T€OMETPUUYECKHUX BEIMYWH 110 00pa3IiaM Wik aropuTMaM, TPUMEHS S H3BECTHBIEC METOIBI
P PEIICHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/1a4;

MPUMEHSATh  TPOCTEHINME  TPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

IPUBOJUTH TIPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U >KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

MIPUMEHSTH TTOJTyYCHHBIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh PEaTbHbIC CUTYAIHH
U TPUMEHSATh W3YUYEHHBIC TOHSTHS B TMPOIIECCE TMOUCKA PEIICHUS MaTeMaTHYEeCKU
chopMyIMpOBaHHON TIPOOJIEMbl, MOJEIUPOBATh pEAJbHbIC CHUTYallMd Ha SI3bIKE
T€OMETPHHU, WCCIACAOBATh MOCTPOCHHBIC MOJIEIN C WCIOJIB30BAHUEM T€OMETPHUECKHX
NMOHATUN W TEOpeM, ammapara anreOpbl, pemaTh MPaKTUYECKHE 3aJadyd, CBS3aHHBIC
C HAaXOXJACHUEM T€OMETPUICCKUX BEITHUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpuio 10 bubmmorexa LIOK
https://m.edso0.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[MapannenbHOCTh IPSIMBIX M IJIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnmnoreka [HOK
IUIOCKOCTEH https://m.edso0.ru/1c209e37
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edso0.ru/1c209e37
bu6anoreka LIOK
> Muororparriin 1 1 https://m.edso0.ru/1c209e37
N bubmorexa [IOK
0 OGbEMbI MHOTOTpaHHHKOB o L https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: ceueHMs], paCCTOSTHUSA U YTIIbI 4 1 Bubmmorexa LIOK
’ https://m.edsoo.ru/1c209e37
bubanoreka LIOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0

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



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

11 KJIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Tera Bpale 12 bu6mmoreka [IOK
B HUS
1 Bpatll https://m.edso0.ru/1c209e37
bubmuorexa [JOK
0BbE 5 1
OObEMbl Tex https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 10 1 Bubnuorexa LIOK
P PA poctp https://m.edso0.ru/1c209e37
[ToBTOpenwue, 0600mEeHNE, 7 1 bubmuoreka [JOK
CHUCTEMAaTH3aIMs 3HAHHHA https://m.edso00.ru/1¢209e37
OBILEE KOJIMYECTBO YACOB TTO 2 . . bubmuorexa LIOK

I[TPOTPAMME

https://m.edso0.ru/1c209e37



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

I[0Mamﬂee 3aJJaHue

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

OcCHOBHBIE OHATHS
CTEpEOMETPHUH: TOUKA, IpsiMas,
IUIOCKOCTh, IPOCTPAHCTBO.
IIpaBuna n3obpaxxeHus Ha
pPHUCYHKaX: H300pakeHus
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

m.1, Nel,2

myschool.edu.ru

Ilonsatus: IEPCCCKAOIHECCA
IIJIOCKOCTH, IEPECCKAIOIIUCCA
npsaMasd U miI0CKOCTb

n.1, puc.2

myschool.edu.ru

IlonsTus: NepeceKarommecs
IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsaMasd u miI0CKOCTb

KOHCIICKT

myschool.edu.ru

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue

myschool.edu.ruru/cdo/
MHOTI'OI'paHHUKOB Ha pUCYHKaAx,
Ha MPOCKIUOHHBIX YCPTEIKAX

MIpUIIOKEHNE, 1.4,

puc.241-242

myschool.edu.ru

HauanbHble cBefieHUs 0 KyOe u
nUpaMuzie, X pa3BEPTKH U

myschool.edu.ru

myschool.edu.ru




Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

I[0Mamﬂee 3aJJaHue

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

monenn. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u
NUPAMUIEC, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOT'OI'PAHHUKOB

myschool.edu.ru

myschool.edu.ru

[TonsATHe 06 aKCHOMAaTUYECKOM
IIOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

http://www.fipi.ru/

myschool.edu.ru

[TonsATHe 06 aKCHOMAaTUYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

MOCTPOEHUE CEUECHHI

myschool.edu.ru

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOEHHH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

VHIUBUYaIbHOE
3a/IaHKe Ha
MOCTPOEHUE CEUECHHI

myschool.edu.ru

10

[TonaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

1.2, akcuoMbl, Ne3 4

myschool.edu.ru

11

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:!

I'ml,n4,I'n2,n7,
Nele, 18, 34,35

myschool.edu.ru




Ne KoJsimyecTBo yacoB
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero JlomaiHee 3a1aHue o0pa3oBaTe/IbHbIE pecypchl
n padoThI padoThI
nepeceKaromumecs,
napaiesibHbIe U
CKPELIMBAIOIIUECS MPSIMbIE
[TapamenpHOCTH IPSIMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE:
12 napajuiesibHbIe MPSIMbIE B 1 I'n.1, 0.4, 5,6, Nel7 myschool.edu.ru
MIPOCTPAHCTBE; NAPAIICIIEHOCTh
TpEX OPSMBIX
[TapamienpHOCTH IPSIMBIX U
13 IJIOCKOCTEH B POCTPAHCTEe: L a4, 5.6, No27 myschool.edu.ru
[TapamienbHOCTH IPSIMOU U
IJIOCKOCTH
14 | YTIBI C COMANPABICHHLIMA 1 1, m.8, Ned0,41 http://www.fipi.ru/
CTOpPOHAMH
15 VYTIIBl ¢ COHAINIPaBICHHBIMU 1 1, 1.8, Ned0,41 myschool.edu.ru
CTOpPOHAMHU
16 Vroa MeXIy IpsSMBIMH B 1 I'n.1, n.9, Ned4,46 myschool.edu.ru
MIPOCTPAHCTBE
II 7%
17 APALITILHOCT IHIOCKOCTEH 1 1, m.10, Ned8,53 myschool.edu.ru
napasiesIbHbIe TUIOCKOCTH
18 CBoiicTBa apaIENbHBIX L L, 11, Ned9.54 myschool.edu.ru
TUTOCKOCTEH
19 [Ipocreiimme mpocTpaHCTBEHHBIE 1 I'n.1,n.12,13, 14, myschool.edu.ru




Ne KosnunuyectBo yacos
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero Jomamnee 3axanue o0pa3oBaTe/ibHbIE PeCypPChI
n padoThI padoTbI
(buryphl Ha TIOCKOCTH: 3a/1a4M Ha IOCTPOEHUE
TeTpa’ap, Ky0, nmapasuiesenurne
20 ITocTpoeHwue ceueHmit 1 I'n.1, m.12,13, 14, Ne66 myschool.edu.ru
21 [Toctpoenue ceyeHmit 1 1.1, m.12,13, 14, Ne67 | http://www.fipi.ru/
KonTponbhas pabota no teme
"[IpsiMble ¥ TIIOCKOCTH B
22 P 1 1 myschool.edu.ru
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U IJIOCKOCTEMR"
[leprieHAMKYIAPHOCTD MPAMOU U
23 IJIOCKOCTH: TIEPIEHINKYJIIPHBIE 1 I'm.2, n.15, Nel16 myschool.edu.ru
IIPsIMBIE B IPOCTPAHCTBE
IT . :
24 psMBIE apaJuIeIbHBIE U 1 .2, .16, Nel 17-118 myschool edu.ru
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH
I1 . .
o5 psAMBIe apalIeIbHbIE U 1 .2, .16, Nel 17-118 myschool edu.ru
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH
2% HpH3Hi1K HMEPHEHIUKYIIPHOCTH 1 .2, .16, Nel 17-118 myschool .edu.ruru/cdo/
MPSIMOM U TUIOCKOCTH
IT
27 PHSHAK HEPICHAMKYAPHOCTH 1 In.2,m17, Ne120-121 | myschool.edu.ru
MPSIMOM U TUIOCKOCTH
T i . .
28 eopema o TIpsAMOi 1 In2, 118, Nel24-126 myschool.edu.ru

HepHeH,[[HKy.HprHDﬁ IIIIOCKOCTH




Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bcero
padoThI

KoHnTtpoJbHbie

IIpakTHYeckue
padoThI

I[0Mamﬂee 3aJJaHue

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

29

Teopema o npsimoit
MEePIEeHIUKYIISIPHOM IITOCKOCTH

I'n.2, n.18, Ne124-126

myschool.edu.ru

30

Teopema o npsimoit
MEePIEeHIUKYIISIPHOM IITOCKOCTH

I'n.2, m.18, Ne124-126

myschool.edu.ru

31

[lepnenquKymsip U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

I'n.2, m.19, Ne138-139

myschool.edu.ru

32

[lepneHuKymsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

I'n.2, m.19, Ne138-139

myschool.edu.ru

33

[IepneHquKysp 1 HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

I'n.2, m.19, Ne138-139

myschool.edu.ru

34

[IepneHuKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUAE OT
MPSIMOM A0 MIIOCKOCTH

.2, m.19, Nel140-141

myschool.edu.ru

35

VYTIBl B IPOCTPAHCTBE: Yroil
MEXy NMPSMOM U IIOCKOCTBIO

I'm.2, m.21, Ne142-143

myschool.edu.ru

36

JIByTpaHHBIN yroJ, TUHEHHBII
yIoJ ABYTPaHHOIO yIJia

I'n.2, m.22, Nel66-167

myschool.edu.ru




Ne KosnunuyectBo yacos
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero Jomamnee 3axanue o0pa3oBaTe/IbHbIE pecypchl
n padoThI padoThI
37 JIByrpaHHbI{ yToJl, TMHEHHbBIN 1 1.2, 1.22, Ne166-167 myschool.edu.ru
yToJl ABYI'PaHHOI'O yIiia
[lepneHuKyIpHOCTD
3g | [MIOCKOCTEIL HpHBHAK 1 'n.2,n.23, Ne168-170 | myschool.edu.ru
MEPIEHIUKYIISIPHOCTH JBYX
IJIOCKOCTEMN
[lepneHuKyIIpHOCTH
gg | [VIOCKOCICH: TpHBHAR 1 n.2,1.23, Nel68-170 | myschool.edu.ru
MEPIEHIUKYIISIPHOCTH JBYX
IJIOCKOCTEMN
[lepneH MKy IIpHOCTH
20 TJIOCKOCTEH: TIpU3HAK L In2. 123, Nel 68-170 myschool.edu.ru
MEPIEeHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN
T < .
41 cOPEMa O TpeEX 1 1.2, 1.20, Nel44-145 | http://ww.fipi.ru/
MEePIEeHIUKYISIpax
T ¢ . .
4 eopema o Tpéx 1 02, 120, Nel44-145 myschool.edu.ru
NepIeHINKYIIpax
T <
43 cOpeMa O Tpex 1 1.2, m.20, Ne144-145 | myschool.edu.ru
NepIeHINKYIIpax
KonrtponbHas pabora no remMmam
" "ITepIeH MKy ISPHOCTh TPSIMBIX 1 ! Caua 10O myschool.edu.ru

u iockocte" u "Yriabel MexIy
MPSIMBIMU U TUIOCKOCTAMU"




Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

I[0MamHee 3aJJaHue

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

I'n.3, m.27, Ne218-219

myschool.edu.ru

46

[Ipu3ma: n-yronpHas npu3ma;
I'PAaHU U OCHOBAHUS ITPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ NOJIHAsI TOBEPXHOCTh
IIPU3MBI

I'n.3, m.30, Ne220-221

myschool.edu.ru

47

[Tapamtenenunen,
IIPSAMOYTOJIbHBIN
NapajuleNIENUIE] U €r0 CBOWCTBA

I'n.2, m.24, Nel71-172

myschool.edu.ru

48

[Inpamua: N-yrompHas
MIApaMUJIa, TPAaHU U OCHOBAHHE
NUpaMu/ibl; O0KOBas U MOJIHAS
IIOBEPXHOCTb IMUPAMU/IBI;
MIpaBUJIbHASA U yCCUEHHAs
nupamuia

I'n.3, m.32, Ne239-241

myschool.edu.ru

49

[IpaBHUIIBHBIE MHOTOTPaHHUKHU:
MIOHATHE IIPABUIIBHOTO
MHOI'OIPaHHUKA; IPaBUJIbHAS
IIpU3Ma U NpaBUIIbHAS
NApaMu/a; IpaBUIbHas
TpeyroibHas NUpaMuaa u

I'n.3, n.36, Ne271-275

myschool.edu.ru




Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bcero
padoThI

KoHnTtpoJbHbie

IIpakTHYeckue
padoThI

I[0Mamﬂee 3aJJaHue

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

MPaBUIIBHBIN TETpadaAp; KyO

50

[IpencraBnenne o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTadIp,
JOACKadIP U UKOCAIP.

I'n.3, n.36, Ne271-275

myschool.edu.ru

51

CumMeTpus B IPOCTPAHCTBE:
CHMMETPHSI OTHOCUTEIIHHO
TOYKH, IPSIMOH, MIIOCKOCTH.
DneMEeHThl CUMMETPUH B
MUpaMUIax, Mapaiesenunenax,
MPAaBUIILHBIX MHOTOTPaHHHKAX

I'n.3, .35, 37,Ne276-
278

myschool.edu.ru

52

Brruuciienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
AuaroHaiu, yIJbl

I'n.3, .35, 37,Ne276-
278

myschool.edu.ru

53

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH MPSMOU
MPU3MBI, TUIOIIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MIPSIMOM TIPU3MBI

I'n.3, m.30, Ne229-231

myschool.edu.ru

54

[Tnomaas 60KOBOM TOBEPXHOCTH
U ITIOBEPXHOCTHU ITPaBUIILHOMN
MIAPaMU/JIbI, TEOpPEMa O IIJIOMATN
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMHU/IbI

I'n.3, m.32, Ne242-243

myschool.edu.ru

55

KonTponbhas pabota no teme

claya J0JIrOB

myschool.edu.ru




Ne KoJsnuecTBo yacoB
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero JlomanrHee 3a1aHune o0pa3oBaTe/IbHBIE PeCypChI
n padoThI padoThI
"MHororpaHHuKku"
56 Ioustue 06 00BEME 1 I'n.7, m.74, Ne647 myschool.edu.ru
57 OO6BEM HpaMu bl 1 I'n.7, m.74, Ne647 http://www.fipi.ru/
58 O0BEM nupaMuIbl 1 I'n.7, n.76, Ne659-660 http://www.fipi.ru/
59 O0BEM TUpaMuIbI 1 I'n.7, m.76, Ne659-660 myschool.edu.ru
60 O0BEM TUpaMuIBI 1 I'n.7, m.76, Ne659-660 myschool.edu.ru
I'n.7, n.75,76, Ne661- .edu.
61 OO6BEM PU3MBI 1 L T2, 10, myschool.edu.ru
662
I'n.7,n.75,76, Ne661-
62 | OGbéM npusMBbI 1 ng " myschool.edu.ru
I'n.7, n.75,76, Ne661- -
63 OO6BEM PU3MBI 1 622 " http://www. fipi.ru/
61 KOHTI?OJ‘IBH&?[ pabota 1o Teme L 1 Craua 10O myschool.edu.ru
"O6BEMBI MHOTOTPAaHHUKOB"
[ToBTOpenue, 0600IIEHNE
65 CHCTEMATHBATITE SHATIH. 1 myschool.edu.ru myschool.edu.ru
[Toctpoenue ceueHuii B
MHOTOTpaHHUKE
66 IToBTOpeHue, 06001IEHNE 1 myschool.edu.ru myschool.edu.ru




Ne
n/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

I[0MamHee 3aJJaHue

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

CUCTEMaTU3Als 3HAHUM.
Brruucnenue paccrosHum:
MEXJy IByMsl TOUKaMH, OT TOUKH
710 IIPSIMOM, OT TOYKH 0
IJIOCKOCTH, MEXKIY
CKPEILMBAIOIINMUCS IPSIMBIMU

67

Wrorosast KOHTpOJIbHASA paboTa

cgada JOJITOB

myschool.edu.ru

68

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.
BerauciieHue yriioB: Mexy
CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEKIY NMPSIMOH U TIIOCKOCTBIO,
JBYTPaHHBIX yTJIOB, yTJIOB
MCKAY MIOCKOCTAMU

myschool.edu.ru

myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlomaniHee nudpoBLIe
Tema ypoka Kontpoubnbie | IlpakTunyeckue op
n/n Bcero 3aJjaHue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Cdepa u map: ueHTp, paamyc,

1 JMAMETD; IJIOMAb IIOBEPXHOCTH 1 .64,65, Ne573,575 myschool.edu.ru
cepbl
B3anmuoe pacnionoxxenue cepbl 1

2 IUTOCKOCTH, KacaTebHasI INIOCKOCTh 1 11.66,67,68,N578,580 | myschool.edu.ru
K chepe; uromaas chepol
H3o00paxxenue chepsl, 11apa Ha 11.66,67,68,

3 P depet, wap 1 myschool.edu.ru
miockoctd. CedeHus mapa Ne581,583
Hunuaapudeckas MOBEPXHOCTb,
00pa3yromue MUIHHIPUIECKON

4 PA3YIOTIHE HITHHAD 5 1 11.59, Ne 522,524 myschool.edu.ru
MOBEPXHOCTH, OCh IIUIMHIPUUECKOI
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas
IMOBEPXHOCTBH, 00pa3yIoIias u 0Ch;

5 P Pasyrotas § 1 I1.60, Ne 525 myschool.edu.ru
IIOIIAaAb OOKOBOM M IOJHOM
MMOBEPXHOCTH
N3obpaxkenue muimHaApa HA
IUIOCKOCTH. Pa3BépTka nunuuapa.

6 Ceuenus mMIMHIPA (TNIOCKOCTHIO, 1 I1.60, Ne 527 myschool.edu.ru

napaieIbHON Win
NEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)




Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlomaniHee
3ajjaHue

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Konnueckas noBEpXHOCTb,
o0pa3yronme KOHUIeCKOn
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTH

I1.61,Ne 547

myschool.edu.ru

KoHyc: ocHOBaHHE 1 BepIlIHHA,
o0pa3yromias 1 0Ch; IJIOMIA/Ib
OOKOBOH U MOJIHOW MTOBEPXHOCTH

I1.62,Ne 550,551

myschool.edu.ru

VYceuéHHblil KoHyC: 00pasyrolue u
BBICOTA; OCHOBaHMs U OOKOBast
ITIOBEPXHOCTH

I1.63,Ne 553

myschool.edu.ru

10

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIJIOCKOCTBIO,
[apaJuIeIbHON OCHOBAHMIO, U
IJTOCKOCTBIO0, MMPOXOISIIICH uepe3
BEPILHHY)

[1.62,63,Ne 556

myschool.edu.ru

11

KOM6I/IH8.I_II/I${ TCJI BpalllCHUSA U
MHOT'OIr'paHHUKOB

11.69,70, puc.169

myschool.edu.ru

12

MHOrorpasHukK, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOI'PAHHUK WJIH B TEJO
BpAILICHUS

I1.71,72,73, puc.170

myschool.edu.ru




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne JdomamHee uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero 3a/laHue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

I1 0 06béme. OCHOBHBIE

13 OITITHE 05 OB 1 T1.74,75,Ne 648 myschool.edu.ru
CBOICTBAa 0OBEMOB TEN

.. I1.77,81, Ne

14 O6BEM IUINHApPA, KOHYCA 1 663,705 701 myschool.edu.ru

15 O6béM m1apa u momaab cepsl 1 I1.82,84,Ne 710,713 myschool.edu.ru
[TogoOHEbIe TENa B MPOCTPAHCTBE.
C oma,

16 OOTHOHIeHI/IfI Me)K'Z.Iy TUTOIIASIMH 1 L83, No 714 myschool.edu.ru
MMOBEPXHOCTEH, 00bEMAMU
MOAOOHBIX TEJ
KonTponbHas padoTa no temam

17 OHTPOJIbHAT paboTa ) 1 1 Ne 719 myschool.edu.ru

Tena Bpamenus" u "O0beMbl T

B OCTH U B

18 CICTOp Ha TLIOCK 1 KOHCTIEKT myschool.edu.ru
IIPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHUE BEKTOPOB 1 KOHCIEKT myschool.edu.ru

20 YMHOkKEHHE BEKTOPA Ha YUCIIO 1 KOHCIICKT myschool.edu.ru
PasnosxeHune BekTopa 1o TpéM

21 HEKOMIUIAHAPHBIM BEKTOPAM. 1 KOHCIIEKT myschool.edu.ru
[IpaBuno nmapamnenenumnena
Pemenue 3aau, CBI3aHHBIX C

22 IIPUMEHEHUEM IIPABUII ACUCTBUMN € 1 KOHCIIEKT myschool.edu.ru

BCKTOpaMu




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne oMalllHee nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTnueckue A op
n/n Bceero 3a/laHue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[IpsimoyronbHas cucrema
00 a OCTPaHCTBE.
23 KOOP/UIHAT B HIPOCTPAHETBe. 1 11.46,47,48.49 Ne 400 | myschool.edu.ru
Koopaunats! BekTopa. IIpocreiimue
3aJ1a4M B KOOpJMHATaX
VYo MeXy BEKTOpaMH.
24 ny p 1 1.50,51 ,Ne 442 myschool.edu.ru
CkansipHO€ IPOU3BE/ICHNE BEKTOPOB
Brruucnenue yrios Mex
25 y ﬂy 1 1152 myschool.edu.ru
IPSIMBIMU U TJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOJ
26 IIPY PELICHUN T€OMETPUUECKUX 1 I1.53 myschool.edu.ru
3a1a4
KonTponbhas pabota no teme
27 "BexTophl 1 KOOPAUHATHI B 1 1 Cnaua nonros myschool.edu.ru
npocrpaHcree”
[ToBTOpenue, 0600IIEHNE U
CUCTEMAaTHU3ALs 3HAHHUM.
28 5 1 c6.3a.erd myschool.edu.ru
OcHoBHbIE QUTYPBI, PaKTHI,
TEOpPEMBI Kypca IUIaHUMETPUHT
[ToBTOpenue, 0600IEeHNE U
CUCTEMATHU3ALMs 3HAHNUMN.
29 B 1 c6.3a1.er? myschool.edu.ru

OcHoBHbIE QUTYPBI, PaKTHI,
TEOpEMBI Kypca IJIaHUMETpUn




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne oMalllHee nudpoBLIe
Tema ypoka Kontpoububie | IlpakTnyeckue A op
n/n Bceero 3a/laHue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3alMs 3HaHuH. 3agaun
30 ) 8 1 c6.3a71.er? myschool.edu.ru
TUTAHUMETPUHU B METOJIBI HX
pelIeHus
IToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
31 B 8 1 ¢6.3a1.er3 myschool.edu.ru
TUTAHUMETPUHU B METOJIBI HX
pelieHus
[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEeMaTH3allus 3HaHU.
32 B 1 c6.3a1.erd myschool.edu.ru
OcHoBHbIE QUTYPBI, PaKTHI,
TEOPEMBI Kypca CTepEOMETPUHI
33 Hrtorosast KOHTpOJILHAs paboTa 1 c/la4a J10JIroB myschool.edu.ru
IToBTOpeHune, 0600IIIEHNE U
34 P et 1 myschool.edu.ru
cUucTeMaTu3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 34 0
ITPOI'PAMME




IMPUJIOKEHUA

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI

10 KJIACC
Kon IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS
NPOBEPSIeMOr0  OCHOBHOI 00pa3oBaTe/IbHONM NPOTrPaAMMBbI CpeHero o01ero
pe3yJabTara oOpa3zoBaHusi
7 ['eomeTpus
7.1 OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIIOCKOCTh
79 [IpMeHTh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MIPU
' pELICHNN T€OMETPUUYECKUX 3a/1a4
73 OmnepupoBath MOHATHIMHU: MTAPAIIIEIBHOCTD U
' MEPIEHIUKYISIPHOCTD MPSIMBIX M MJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE pacnoioKeHNE IPSIMbIX U
' IUIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: IBYTPAHHBIN yToJl, TPaHU
7.5 JIBYTPAHHOTO yTia, pedpo ABYTPaHHOTO YIJia, TUHEHHBIN yTroi
JABYTPaHHOTO yIJia, FpajyCHas Mepa JBYTpaHHOIoO yria
OnepupoBaTh NOHATHIMH: MHOTOIPaHHUK, BBITYKJIbIM U
7.6 HEBBIIYKJIbIi MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA,
PaBWJIbHBIM MHOTOTPaHHUK
77 Pacmo3naBaTh OCHOBHBIE BUJIbI MHOTOTPaHHUKOB (MIMpaMua,
' npu3Ma, NpsIMOYTOJIbHBIN Mapasieienumnen, Kyo0)
KrnaccudumpoBaTs MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS JIJIs
78 KJIacCU(pUKAIUU (BBIMTYKJIbIE M HEBBITTYKJIbIE MHOTOTPaHHUKH,
' NPaBWJILHBIE MHOTOTPAHHUKH, MPSIMbIE U HAKJIOHHBIE TIPU3MBI,
napaijieenune/ibl)
29 OnepupoBaTh MOHATUAMHU: CEKYIAsl MJIOCKOCTh, CEUCHUE
' MHOTOTPaHHHUKOB
210 OOBACHATH NPUHIUIIBI IOCTPOEHUS CEUYEHUN
' MHOTOTPaHHHUKOB, UCIIOJIb3Ysl METO]I CIIEIOB
211 Crpouth ce4eHnss MHOTOTPaHHUKOB METO/I0OM CJIEJIOB,

BBITIOJTHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB

26



MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemrars 3a1ayu Ha HaX0XKACHUE TEOMETPUUECKUX BEJIMYUH I10
oOpa3laM Win alropurMam, NpUMEHsIsl H3BECTHbIE
AHAJIMTUYECKUE METOBI IIPU PELICHUH CTAHIAPTHBIX
MAaTeMaTUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSTHUN MEKTY
IBYMsI TOYKaMU, OT TOYKH J10 IIPSAMOM, OT TOYKHUJIO IIJIOCKOCTH,
MEXKy CKpELIMBAIOIIMMHUCS IIPIMBIMU

7.13

7.14

7.15

Pemmats 3a1aun Ha HAXOXKACHUE TEOMETPHUUECKUX BEJIUYUH 110
oOpasiam WM alropuTMam, MPUMEHSST H3BECTHBIC
aHAJIUTUYECKUE METO/IbI PU PELIEHUH CTaHAApTHBIX
MaTeMaTHUYECKUX 33/1a4 Ha BBIYUCIICHUE YIJIOB MEXY
CKPEIIMBAIOIIMMUCS IPSIMBIMHU, MEKIY MPSIMOU U
IUIOCKOCTBIO, MEKY IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB
Boruucisate 00bEMBI 1 IUTOIIAIA TOBEPXHOCTEN
MHOTOTPaHHUKOB (IIpU3Ma, MMpaMmia) C IPUMEHEHUEM
(opMyJ1, BBIYUCISITh COOTHOIIEHUS MEXY IUIOIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJI00HBIX MHOTOTPAHHUKOB

OneprpoBaTh NOHATUSAMA: CUMMETPHUS B IPOCTPAHCTBE,

IIEHTP, OCh U TUNIOCKOCTh CHUMMETPHUH, IIEHTP, OCh U IIOCKOCTh
CUMMETPHUU QUTYPBI

7.16

N3Bnekatp, mpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATH
UH(OPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX
¢durypax, npeACcTaBIEHHYIO Ha YepTexaxX U pUCyHKax

7.17

[IpuMeHnaTh reomeTpuyeckue QakThbl A5 PEIICHUS
CTEPEOMETPUYECKHUX 3aa4, IPEANOIAraloINX HECKOJIBKO
11aroB PELICHMUS, €CJIM YCIIOBHSI IPUMEHEHHUS 3a/IaHbl B SBHON

dbopme

7.18

[IpumeHsTh pocTenie NporpaMMHbIE CPEACTBA U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUN
CTEPEOMETPUYECCKUX 3a1aY

7.19

[IpuBOAMTH MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHN B
NIPUPOJIE U KU3HU, PACTIO3HABATH MTPOSIBJICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE

7.20

HpI/IMeHﬂTb IMOJIYYCHHBIC 3HAHUS HaA IIPAKTUKE: aHAJIM3NPOBATH
pCajIbHbIC CUTyalluN U IPUMCHATb U3YYCHHBIC ITOHATHA B
IMpOoHECCE MOUCKA PCIICHUSA MAaTEMATUUCCKU

27



chopMyITUPOBAHHON MTPOOIIEMBI, MOACIIUPOBATEH PEATHHBIE
CUTYAIIMH Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATH TOCTPOCHHBIE
MOJIEJNIM C UCTIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUH U
TeopeM, arirapara anreopbl, pelmaTh IPaKTHYECKUe 3a/1auH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BETUUYHH

11 KJIACC
Kon IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOECHHS
NpoOBepPsSieMOr0  OCHOBHOI 00pa30BaTeIbHON NPOTrPaMMBbI CpeIHero 001ero
pe3yJbTara o0pa3oBaHus
6 I'eomeTpus
OmnepupoBaTh MOHATHSIMH: [JIHHIPUIECCKAs TTIOBEPXHOCTD,
6.1 oOpasyroliye MUINHAPUIECKON TOBEPXHOCTH, IIMIIUH]ID,
' KOHUYECKas MOBEPXHOCTh, 00pa3yromne KOHUIECKOn
MOBEPXHOCTH, KOHYC, CheprudecKkas MoBEepXHOCTh
6.2 Pacno3naBaTh Tena BpaeHus (WIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI TMOTYUYEHHUS TEJ BPAIICHUS
6.4 Knaccudummposars B3auMHOE pacmnoiokeHue chepol u
' IIOCKOCTH
OnepupoBaTh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTAa, BBICOTA CErMEHTA, IIIapOBOM CIIOM, OCHOBAHUE
IIApOBOTO CJI0SA, BHICOTA IIAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Boruucisate 00bEMBI U MJI0I1A 1M TOBEPXHOCTEHN TeJl BpalleHus,
' TCOMETPUYCCKUX TEINI C TPUMEHEHUEM (HOPMYJT
OmnepupoBaTh MOHATUSIMHA: MHOTOTPAHHUK, BIIMCAHHBIN B
6.7 chepy U onucaHHBIN 0KOJI0 cepshl, chepa, BrcaHHAs B
MHOTOTPaHHHK WJIA TEJIO BPAICHUS
6.8 BrIaucisTh COOTHOIIECHHS MKy TUIOIIAISIMHU TIOBEPXHOCTEH
' U 00BEMaMU MTOOOHBIX TEI
6.9 N3o00paxars u3ydaemblie (UTYphl OT PYKH U C IPUMEHEHHUEM
' POCTBIX YEPTEKHBIX UHCTPYMEHTOB
BrInmoHATE (BBIHOCHBIC) IIIOCKUE YEPTEKHU U3 PUCYHKOB
6.10 MPOCTBIX 00BbEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

CTPOUTH CCUCHUA TCJI BpalllCHUSA

28



6.11

W3Brekath, MHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH
UH(OPMAITUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
durypax, npeACcTaBICHHYIO Ha YepTEKaX U pPUCYHKaX

6.12

[IpumensTh reomeTprueckue (PakThl A PeIICHUsS
CTEPEOMETPUYECKUX 3aa4, IPEANOIATAI0IINX HECKOIBKO
11arOB PELLIEHMs, €CJIU YCIOBHs IIPUMEHEHHUS 3a/1aHbl B IBHON

dbopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BoInomHATE 1EHUCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS
BEKTOPOB M YMHOKCHHS BEKTOpPA HA YHCII0, OOBSCHSITH,
KaKUMHU CBOMCTBAMHU OHHU 00J1a7af0T

[IpuMeHATh NpaBUIO MapasuieNenuIea Npu CI0KeHUH
BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUAMHU: I€KAPTOBBI KOOPAUHATHI B
MIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHATBI BEKTOPA, YTOJ MEXy BEKTOPaMH, CKaJIsIPHOE
IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI

Haxonutb cyMMy BEKTOPOB M NPOU3BENIEHNE BEKTOpA Ha
YHUCIIO, YTOJI MEKIY BEKTOPAMH, CKAISIPHOE IIPOU3BEACHUE,
pacKiIafpIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh MIIOCKOCTh YPAaBHEHUEM B JE€KapTOBOM CHCTEME
KOOpPJMHAT

6.19

6.20

6.21

Pemate npocreime reoMeTpuYeCKUe 3a4a4M Ha IPUMEHEHUE
BEKTOPHO-KOOPJMHATHOT'O METOAA

Pemars 3aJa4r Ha JOKAa3aTCJIbCTBO MAaTCMAaTHYCCKUX
OTHOIIICHUN U HaXO0XIACHHUC I'COMCTPHUUCCKNX BCIIMIHNH I10
06pa3uaM WK aJITOpUTMaM, IIPUMCH:AA N3BCCTHBIC MCTOIbI
ITpH PCUICHUHU CTAHAAPTHBIX MATCMATHYCCKHX 3aaa4

[IpumeHsTh MpocTENIINE MPOrPAMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEILICHUU
CTEPEOMETPUYECKUX 3a7a4

6.22

HpI/IBOI[I/ITB IMPUMEPbI MATCMATHYCCKHUX SaKOHOMepHOCTGﬁ B
MMpUpoJAC 1 ) XKU3HH, PACIIO3HABATDH IIPOABJICHNUC 3daKOHOB
ICOMCTPHUHA B UCKYCCTBC

6.23

HpI/IMCHHTB IMOJIYYCHHBIC 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh

29



peabHbIe CUTYallUd U PUMEHSITh U3yUYCHHBIC TIOHSTHUS B
poliecce MOMCKa PEIICHHsS] MaTeMaTHYECKU
chopMyITUPOBAHHON MTPOOJIEMBI, MOACIUPOBATH PEATIbHBIE
CUTYAIIMH Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATH TOCTPOCHHBIE
MOJIEJNIM C UCTIOJIb30BAaHUEM T€OMETPUUYECKUX MOHIATUH U
TEopeM, ammapaTa anreOpbl, perarh MpaKTHUYeCKUe 3a/1a4H,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMUUH

HPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUSA

10 KVIACC

Kon
7

7.1

7.2

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

I'eomeTpus

OcHOBHBIE MOHATHUS cTepeoMeTpun. Touka, mpsiMasi, IOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AaKCHOMATHYECKOM MOCTPOCHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX

B3anmHo€e pacnoniokeHue npsMbIX B TPOCTPAHCTBE: NMEPECEKAIOIINECS,
napajulesIbHbIE U CKPEIMBAOIIMeEcs psaMble. [lapaninenbHOCTh IPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapaJuIeIIbHbIE IIPSMBIE B IIPOCTPAHCTBE,
[IapaJuIeIbHOCTD TPEX MPAMBIX, IAPAJLIEIBHOCTD MPSAMOU U INIOCKOCTH.
VYTIbIC COHANPABIECHHBIMU CTOPOHAMM, YTOJI MEXKY IIPSIMBIMU B
npocTpancTse. IlapamiebHOCTh IIOCKOCTEN: MTapajuIesIbHBIE INIOCKOCTH,
CBOMCTBA NapajulesIbHbIX IUIOCKOCTEN. IIpocTenine npocTpaHCTBEHHbIE
(Gurypsl Ha MJIOCKOCTH: TETPA3Ap, KyO, mapasuiesenure], HoOCTPOCHHUE
CCYCHUM

7.3

[leprieHIUKYISAPHOCTH NPSIMOM U TIJIOCKOCTH: TIEPIICHIUKYJISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, MPSAMbIE MMAPAIIIENbHBIE U NEPIEHAUKYIISPHBIE K
IJIOCKOCTH, TPU3HAK MEPIICHIUKYJISIPHOCTH MPSAMOU U MIIOCKOCTH,
TeopeMa O NpsIMOU MEPHEHANUKYISIPHOM IJIOCKOCTU. YTJIbI B
IIPOCTPAHCTBE: YIOJI MEKTY IIPSAMOM U IIJIOCKOCTBIO, ABYTPAHHBIN yIOJI,
JIMHEWHBINA yIroJI ABYIPAHHOTO yriIa. [IepreHIuKyIsip 1 HAKJIOHHBIE:
pPacCTOsHKUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, IIPOEKLNs (PUTyphl HA TUNIOCKOCTb. [lepneHuKyIsIpHOCTb
IUIOCKOCTEN: NPU3HAK NEPIEHAUKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema
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0 TpEX NEPIECHINKYIIAPAX

7.4

IToHATHE MHOTOIPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAaHHUKA,
BBIITYKJIBIE Y HEBBIITYKJIbIE MHOTOI'PAHHUKH, PAa3BEPTKA MHOTOIPAHHUKA.
[Ipn3ma: N-yronpHas npusMa, IpaHu ¥ OCHOBAHUS NIPU3MBI, IpsIMasi U
HAKJIOHHAS MPU3MbI, OOKOBAasl U TOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, IpsAMOYTOIbHBIN NTapaUICICIIUIIE] U €70 CBOMCTBA.
IIupamupa: N-yroyibHas nUpaMua, IPaH U OCHOBAHUE ITUPAMHUIBI,
OOKOBas U MOJIHAs! IOBEPXHOCTh MUPAMUIbl, IPABUIIbHAS U yCEUEHHAs
nupamuaa. DJIEMEHTHl IPU3Mbl U upaMuibl. [IpaBuiIbHBIE
MHOTOTPAaHHMKU: IOHATUE IPABUIIBHOIO MHOTOIPAHHUKA, IPABUIIbHAS
IpU3Ma ¥ IpPaBWIbHAS TUPaMU/a, IPAaBWIBHAS TPEYTOJIbHAS MIUPAMUIA U
MpaBUJIbHBIN TeTpasap, KyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTA3JIp, NOACKa’Ap U ukocasapyrue CedeHus: Ipu3Msl
Y IIUPaMHU/JIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC. CUMMCTPHA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IIOCKOCTH. DJIEMEHTHI CUMMCTpPHUHU B IMpaMuaax, ImapajiCICIiicaax,
IMpaBUJIbHBIX MHOTI'OT'paHHUKAX

7.6

Boluucienue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, TMaroHal, yrJibl.
[Tnomaas 60KOBO MOBEPXHOCTU U MOJIHON MOBEPXHOCTH MPSIMOU
MPU3MBI, IIONIa/1b OCHOBAaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU
npu3Msbl. [lnomaas 00KOBOI MOBEPXHOCTH U MMOBEPXHOCTH MPABUIILHOM
OUpPaMU/JIbl, TEOPEMa O IUIOIIAaU yceu€HHOM nupamuabl. [lonstue 00
00BéMe. OOBEM MHUpPaMUIbI, IPU3MBI

1.7

[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY MIIOIAIMU
OBEPXHOCTEHN, 00bEMaMu OJIOOHBIX Tell

11 KJIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMeHT COJepP:KAHUS

I'eomerpus

[Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolIne HUIHHIPHIECKON
MTOBEPXHOCTH, OCh LIMJIMHAPUYECKON MOBEpXHOCTU. [{mnunap:
OCHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yrolias U OCh, MIOIIATh
OOKOBOH M TIOJTHOM IMOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yIole KOHUYECKOM MOBEPXHOCTH, OCh
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Y BEpIlIMHA KOHUYECKOU MOBepXHOCTU. KOHYC: OCHOBaHME U BEPIINHA,
oOpasytoliias U 0Ch, IIIOMIaAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

VY ceuéHHblif KOHYC: 00pa3yIolIne U BHICOTA, OCHOBAHUS U OOKOBast
MOBEPXHOCTh

6.3

Cdepa u map: meHTp, paanyc, TMaMeTp, TUIOIIaAb IIOBEPXHOCTH CHEPHI.
B3aumHoe pacnonoxenue chepsl U TUIOCKOCTH, KacaTeabHasl IIIOCKOCTh
K cepe, mionaas chepol

6.4

N300pakeHue Tel BpalleHUs Ha MIIOCKOCTU. Pa3BépTka nuinuHapa u
KOHycCa

6.5

6.6

6.7

KomOuHanuu e BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA 0KOJIO chepsl, cepa, BIUCAHHAS] B MHOTOTPAHHUK, WU
TEJIO BpAICHUS

[Tonsatue 06 06bEMe. OcHOBHBIEC CBOMCTBAa 00bEMOB Tel. Teopema 00
00BEME MPSMOYTOJIBHOTO Mapajuieenuneaa u cieacTBus u3 He€. O0bEM
HUIKMH]Ipa, KoHyca. O0BEM 11apa u 1iomaab chepsl

[TonoGusbie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKITY IO ISIMU
MMOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

6.8

Ceuenus uunuHApa (MapayjieabHO U MEPHIEHANKYISIPHO OCH), CEUEHUS
KOHYca (IapaJuleIbHOE OCHOBAHUIO U IIPOXOASAIIEE YEPE3 BEPIINHY ),
CEYEHMS IIapa

6.9

BekTop Ha mi10ckoCcTH U B MPpOCTpaHCTBE. CIIOKEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YKCIIO. Pa3nokeHne BeKTopa 1o
TpEM HEKOMILJIAaHApHBIM BekTopam. lIpaBuio napauienenunena.
Pemenune 3a1a4, CBA3aHHBIX C IPUMEHECHUEM MPABUII JEUCTBUU C
BEKTOpAMH

6.10

[IpsimoyTroJibHAst cUCTEMA KOOPAWHAT B pocTpaHcTBE. KOoOpauHAThI
BekTopa. [Ipocrenme 3a1aun B KOOPAUHATAX. YTOJI MEXKIY BEKTOPAMH.
CkansipHoe pou3BeICHUE BEKTOPOB. BhIUnClIeHNE YTII0B MEXKITY
MPAMBIMHA U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ ITPU
PEILICHUY TE€OMETPUUECKHUX 3a]a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBEpPsAEMOro
TpeOOBAHUA

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yibTaTaM
OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaAMMBbI
cpeaHero oouero o0pa3oBaHusA

Brnagenue MeTomamu 10Ka3aTeNbCTB, AITOPUTMAMU PEIICHHUSI
3a/a4; yMmeHue GOopMyIUpOBaTh U OTIEPUPOBATH TTOHATHSIMU:
oTpesieNieHue, akCHoMa, TEOpEeMa, CIEICTBUE, CBOWCTBO,
MIPU3HAK, I0Ka3aTeIbCTBO, PAaBHOCHIIbHBIC (DOPMYIUPOBKY;
IPUMEHSTh UX; YMEHUE (popMylIMpoBaTh 0OpaTHOE U
IPOTHUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, UCTIOIH30BATh METO MAaTEMaTHIYECKOM
WHIYKIUHU; TTPOBOJUTH JOKA3aTeIbHbIE PACCYKICHUS PU
pEIIeHnH 3aj1a4, OIIEHUBATh JIOTUYECKYIO MPABUILHOCTh
pacCyXJIeHU; yMEHHUE OTIepPUPOBATH OHITHIMU: MHOXKECTBO,
MIOJIMHOYKECTBO, OTIepaIliy HaJ MHOYKECTBAMH, YMCHHUC
MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart Jis
OTIMICaHMS PEATTbHBIX MPOIIECCOB U SBICHUHA U MPHU PEIICHUN
3a/1a4, B TOM YUCJIE U3 APYTUX YYCOHBIX MMPEAMETOB; YMCHHE
OTICpUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad, 1epeBO, IUKII,
rpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh U OMKUCHIBATH rPadbl
Pa3IMYHBIMY CTIOCOOAMU; UCTIOIL30BaTh rpadbl MPU PEIICHUH

3aJad

YMeHue onepupoBaTh NOHATUSIMHU: HATYPAIbHOE YHCIIO, 1IEJI0E
YUCJIO, CTEIIEHbD C LIEJIBIM [I0KA3aTeNIeM, KOPEHb HATypaJbHOU
CTENEHU, CTENEHD C PALMOHAIIBHBIM MTOKA3aTENEM, CTEIEHD C
JIEHCTBUTETHLHBIM MOKa3aTeeM, JIorapudm ducia, CHHYC,
KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YUCJIa, OCTATOK 1O

MOAYJIO, pallMOHAJIIBHOC YU CJI0, UPpPAIHOHAJIbHOC Y1 CJIO,
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MHO>K€CTBA HATyPaIbHBIX, IIEBIX, PAIMOHATBHBIX,
NEeUCTBUTEIBHBIX YHCEI; YMEHHUE UCIO0JIb30BATh MPU3HAKU
JNETUMOCTH, HAUMEHBIITUN 00N 1eTUTENIb U HAUMEHbIIIEe
o0111ee KpaTHOE, AIrOpUTM EBKIIMIA TpU pelieHnH 3a/1ady;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIUOHHBIMA CUCTEMAMHU
CUMCJICHUSI; YMEHUE BBITIOJHSITH BBIUMCIICHUE 3HAYCHUHN U
npeoOpa3zoBaHus BHIPAKEHHU CO CTENEHSIMU U JoraprupmMamu,
npeoOpa3zoBaHus JPOOHO-PAIMOHATBHBIX BRIPAKEHUN; YMEHUE
ONEPUPOBATH MOHATUSIMU: MTOCIEAOBATEIBLHOCTb,
apudMeTnyecKas Mporpeccus, FreOMeTpruiecKas porpeccus,
OeCKOHEYHO yObIBaIOIIasi FeOMETpUUecKasi MPOrpeccus;
yMEHUE 33]1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C
MIOMOIIBI0 PEKYPPEHTHBIX (OPMYIT; YMEHHE OTIEPUPOBATH
MOHSATUSIMU: KOMIUIEKCHOE YUCJIO0, COMPSKEHHbBIC
KOMILIEKCHBIE YUCJIa, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, Gopma 3anucu KOMIUIEKCHBIX Yncell (reoMeTpruiecKas,
TPUTOHOMETPUUYECKAs U alireOpandeckas); yMeTh
IPOU3BOIUTH ApU(PMETUUECKHE TEUCTBHS C KOMIUIEKCHBIMU
YU CJIaMU;, IPUBOJIUTH MPUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX
YUCeJl; ONEPUPOBATh MOHATUSAMU: MaTpula 2x2 u 3%3,
ONpPEICNIUTENIb MATPUILIbI, TEOMETPUUECKHUIN CMBICI

OIPEICTUTEIIS

YMeHue oneprupoBaTh NOHATUAMU: PallMOHAIBHEIE,
UppalMoHalbHbIE, IOKa3aTeNbHbIC, CTETICHHBIE,
norapuMUYECKHUE, TPUTOHOMETPUUECKHIE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONIEPUPOBATH MOHSITUIMH:
TOX]I€CTBO, TOKJIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPABHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE
pelaTth ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C IOMOUIBIO

Pa3IMYHBIX TPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA U
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CHUCTEMBI C ITApaMETPOM; IIPUMEHATh YPaBHEHHMS], HEPABEHCTBA,
MX CUCTEMBI JUISl PEIICHUS MATEMAaTUHYECKUX 3a7a4 U 33724 U3

pa3IMYHBIX 00JACTEN HAYKU U PEATIbHOMN )KU3HU

YMeHnue onepupoBaTh NOHATUAMU: QYHKIHS, YETHOCTh
(GYHKIMH, TEPUOANYHOCT PYHKIIUU, OTPAHUYECHHOCTh
(GYHKIIMH, MOHOTOHHOCTh (DYHKITHH, SKCTpeMyM (yHKIUH,
HauOoJIbIlIee U HAMMEHbIIIee 3HaUeHU QYHKIUU Ha
MPOMEXYTKE, HeMpephIBHAS (PYHKIIHSI, ACUMIITOTHI rpaduKa
(yHKUIMHU, IEpBasi ¥ BTOPasi MPOU3BOIHAS (DYHKIIHH,
r€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM,
nepBooOpa3Hasi, onpeneaEHHbIN UHTETpall; YMEHNUE HAXOAUTh
aCUMINTOTHI rpaduka PyHKIMN; YMEHUE BBIYUCIISATh
POU3BOAHBIE CYMMBI, TIPOU3BEACHUS, YACTHOTO U
KOMITO3UIIMK (DYHKITUH, HAXOAUTH YPAaBHEHUE KacaTeIbHOU K
rpaduky GyHKIUU; YMEHHUE HAaXOIUTh MTPOU3BOIHBIC
AJIeMEHTapHbBIX (PYHKIUI; yMEHUE UCIOJIb30BATh
POU3BOIHYIO JIJISl UCCIIEIOBAaHUS (DYHKIINI, HAXOAUTh
HanOObIINE ¥ HAUMEHBIINE 3HaUeHUs! QYHKINI; CTPOUTD
rpauKyi MHOTOWIEHOB € UCIIOJIb30BAaHUEM anmapara
MaTEMaTUYECKOT0 aHAIN3a; IPUMEHATh IPOU3BOAHYIO IS
HaXO0KJICHUSI HAWTYYIIETO PEIICHUS B MPUKIAIHBIX, B TOM
YHCIIe COLMATbHO-IPKOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax;
HaXOJMTH IJIOLIAAN U 0O0BEMBI (PUTYP C MMOMOIIBIO HHTETPaa;
IPUBOJUTH IPUMEPHI MATEMATUYECKOTO MOACITUPOBAHUS C

OMOIIBI0 MU PEepeHITNATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSIMU: TPaPUK QYHKIIHIH,
oOpaTtHast GyHKIHSI, KOMIO3UIUS (YHKIIMHA, TUHEHHAS
GyHKIMS, KBaApaTU4YHas PyHKLIKA, palroHaIbHas QyHKIUS,
cTerneHHas (PyHKUUS, TPUTOHOMETPUUYECKUE (PYHKIINH,

oOpaTHbIe TPUTOHOMETpUYECKUE HYyHKIIUU, TTOKAa3aTeIbHAS U
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norapudmuueckas GyHKIUN; yMEHUE CTPOUTH TpaPuKu
M3YYECHHBIX (DYHKIMH, BBIIOJHATH TPeoOpa3oBanus rpaukoB
(GYHKIHMI, UCTIONIB30BaTh TpadUKH JIJIsl U3yUEHUS MPOIIECCOB U
3aBHCHMOCTEH, P PEIICHUH 3a]1a4 U3 IPYTUX yIeOHBIX
MIPEeIMETOB U 3a/1a4 U3 pealbHON )XKU3HH; BBIPAXKATh
(opMysilaMu 3aBUCHMOCTH MEX/1y BEIMUYMHAMU; UCIIOIb30BaTh
CBOMCTBA U Tpaduku PyHKIMM 1J1 pellieHrs YpaBHEHUH,
HEpaBEHCTB U 3aJa4 ¢ IapaMeTpamu; U300pakaTh Ha
KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PELICHUIN YpaBHEHUIH,

HCPAaBCHCTB U UX CUCTCM

YMeHue peniath TEKCTOBBIC 3a/1a4d Pa3HBIX TUIIOB (B TOM
YKCJI€ Ha MPOIICHTHI, JI0JU U YacTH, Ha JABM)KEHHE, padoTy,
CTOMMOCTb TOBApPOB M YCIYT, HAJIOTH, 33/1a4u U3 00J1acTU
yIPABJICHUS] IMYHBIMU M CEMEWHBIMU (PHHAHCAMM );
COCTAaBJISITh BBIPAXKEHUSI, YDABHECHUS, HEPABEHCTBA U UX
CHUCTEMBI I10 YCJIIOBHIO 3a/1a4M, HCCIIEI0BATh MOJIYYEHHOE
pelIeHrue U OLIEHUBATH MPaBIONOJ00HOCTh PE3yJIbTaTOB,;
YMEHUE MOJICJIUPOBATh PEATIbHBIE CUTYaAllUH Ha SI3bIKE
MAaTEMAaTHKH; COCTABIISITh BHIPAKECHUS, YPABHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEIOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsl,

VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATUAMU: CpeaHEe apuMETHIECKOE,
MeuaHa, HanOoJIbIliee U HANMEHBIIICE 3HAYCHHUS, pa3Max,
JUCTIEpCHsl, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAbOPa;
yMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH HHPOPMAIIHIO,
MIPEACTABJIICHHYIO B Ta0IMIaX, HA AUarpaMMax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA PEATHHBIX MPOIECCOB U SIBJICHUMN;
MIPEACTABISITH HHPOPMAITHIO C TIOMOIILIO TAOJIHIT U TUATPaAMM;

HucciacaoBaTrb CTaTUCTUYCCKUEC JAaHHBIC, B TOM YHCJIC C

36



MpUMEHEHNUEM TpapUIeCKUX METOJOB M DJICKTPOHHBIX
CpeacTB; TpadUIeCcKu UCCIEA0BATh COBMECTHbBIC HAOIIOACHMS

C IOMOIIBIO IarpaMM PaCCEMBAHUs U JINHEMHOU pErpeccuu

YMeHue oneprupoBaTh NOHATUAMU: CITyYalHBIA OIBIT U
CIIy4ailHO€ COOBITHE, BEPOSITHOCTh CITy4YallHOTO COOBITHS;
YMEHUE BBIUUCIISITh BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpaduueCcKuX METO/I0B; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOKEHHSI BEPOATHOCTEHN, (POPMYITy MTOJHON BEPOSITHOCTH,
dbopmyny bepryiiu, koMOuHaTOpHBIE (DAKThI U POPMYJIBI;
OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI; yMEHUE
ONEPUPOBATh MOHATHUAMU: CIy4dailHasi BEJIMUMHA,
pacnpeneneHne BEpOsITHOCTEN, MATEMAaTUUECKOE OKUIAHUE,
JIUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHUE CIIyYalHON BEJIMYUHBI,
GbyHKIUU pacnpeieNIeHUs U TIIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEIbHOr0 U HOPMAJIBHOT'O PACIIPEICIICHUI; YMEHNE
MCTIOJIB30BAaTh CBOMCTBA U3YUYECHHBIX pACOPEACICHUN IS
pelieHus 3a71a4; 3HAKOMCTBO € MOHATHSAMU: 3aKOH OOJIBIITNX
4yuces, METOAbl BBIOOPOUHBIX HCCIIEI0BAaHUMN; YMEHHE
MPUBOJUTH MPUMEPHI TTPOSIBJICHUS 3aKOHA OOJIBIITUX YHUCEI B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHUE
ONIEPUPOBATH NMOHATUSIMU: COYETAHUE, IEPECTAHOBKA, YUCIIO
COUYETaHUM, YHUCIIO TIEPECTAHOBOK; OMHOM HbI0TOHA; ymMeHue
IPUMEHSTH KOMOMHATOPHBIE (DAaKThl U PACCYKACHUS IS
perIeHus 3a71a4; OlIEHUBATh BEPOSATHOCTHU PEATbHBIX COOBITHI;
COCTAaBJISITh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH

IIOJTy4YEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPSIMAast, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJIA, INIOCKUU YTOJI,
JNBYIPAHHBIM YTOJI, TPEXTPAHHBIA yIOJI, CKPEIIUBAIOIINECS

IIpsIMBIE, NTAPAJUIENIBHOCTD U NEPIEHIUKYIAPHOCTD IPSAMBIX U
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IJIOCKOCTEH, YTOJI MEXKIY NPSIMBIMH, YTOJ MEXAY NMPAMOU U
IIJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSAMU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMBIMH,
PacCTOSIHUE MEXAY IUIOCKOCTIMU; YMEHHE UCTIOJIb30BATh IIPU
pEIIeHNH 3a1a4 U3YYEeHHbIE (PaKThl U TEOPEMBI TUTAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;
CTPOUTH MATEMATUYECKUE MOJEIHU C IIOMOILBIO
F€OMETPUYECKUX MOHATUM U BEJIUYUH, PEIIATH CBA3AHHBIE C

HHUMH IMPAKTHYCCKUC 3a a4

10

YMeHnue onepupoBaTh MOHATHAMU: TUIOIAIL GUTYPBI, 00bEM
(Gburypnl, MHOTOTPaHHHK, IPABUIHHBIA MHOTOIPAHHUK,
CEYeHHEe MHOTOTPaHHUKA, KyO, mapaiyIesienuIe 1, Ipu3ma,
nupamua, Gurypa v moBepXHOCTh BpallleHUs, IIUIHH]IP,
KOHYC, map, cdepa, mwiomaas chepsl, oAb TOBEPXHOCTH
nUpaMuIbl, TIPU3MBbI, KOHYCA, IWIMH]IPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO Tapajlieenuiea, MUPaMHuIbl, PU3MBI,
[WIMHIpPA, KOHYCAa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHYCa U IIUIMHAPA, MapayieIbHbIe OCH WA OCHOBAHUIO,
CEYeHHe 11apa, MI0CKOCTh, Kacaromasics cepbl, IUINHpA,
KOHYCa; yMEHHE CTPOUThH CEUEHUE MHOTOTPaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTU
BpallleHUs1, UX CEYCHHUs, B TOM YHCIIE C TOMOIIBIO
AJIEKTPOHHBIX CPEICTB; YMEHUE MPUMEHSATh CBOMCTBA
Tr€OMETPUYECKUX (UTYP, CAMOCTOATEIHLHO (POPMYITHPOBATH
ompeereHs N3y4aeMbIX (UTYP, BBIIBUTATh TUTIOTE3bI O
CBOMCTBAx M MPU3HAKAX TEOMETPUIECKUX PUTYD,
000CHOBBIBAThH WJIM OIIPOBEPraTh UX; YMEHUE MTPOBOIUTH
KJaccudukanuio GUryp rno pa3aMuyHbIM IpU3HAKAM,

BBIITIOJIHATD HCO6XOI[I/IMBI€ AOIMOJIHUTCIIBbHBIC ITIOCTPOCHU A

11

YMeHue OIICPUPOBATH MMOHATHAMU: JIBUKCHUC B
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MIPOCTPAHCTBE, MapauIeIbHBIA IEPEHOC, CHMMETPHSI Ha
MJIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, IPe0Opa3oBaHme
mo100us1, MoTI00HBIE PUTYPBI; YMEHUE PACIIO3HABATH PABHbBIE
¥ TI0JJ00HBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJIE, UICKYCCTBE,
apXUTEKTYype; UCTOIH30BaTh TEOMETPUUECCKIE OTHOLICHHS PU
pEIIeHNH 3a]a9; HaXOUTh T€OMETPUICCKHIE BETUIHHBI
(InvHa, yrodl, IIoIaab, 00bEM) MpH PEIICHUH 3a7a4 U3
APYTUX Y4EOHBIX MIPEIMETOB U U3 PEAIbHOM JKU3HU; YMEHUE
BBIYHCIIATh TEOMETPUUECKHIE BEJIMUMHBI (JIJTMHA, YTOJI,
IUIOIIA]b, 00BEM, IIJIOIA/Ib TOBEPXHOCTH), UCIIOJIB3YS
U3y4EHHbIE (POPMYJIbI U METO/IbI, B TOM YHCJIE: TUIOIAIb
MOBEPXHOCTH MTUPAMUJIBI, TPU3MBI, KOHYCa, IIMIUHIIPA,
omak chepol; 00bEM Kyda, MPSIMOYTOIBHOTO
napasieNienunena, MupaMuIbl, TPU3MBIL, IMITNHAPA, KOHYCA,

1apa; yMEHHUE HaXOIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX

buryp

12

YMeHue onepupoBath MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, TPOU3BEJEHUE BEKTOPA Ha YUCIIO,
pa3iioKeHHe BEKTOpa Mo 0a3ucy, CKaISIpHOE POU3BEACHHE,
BEKTOPHOE MPOU3BEICHHE, YTOJI MEX]y BEKTOPaMH; YMEHHE
UCII0JI30BaTh BEKTOPHBIA U KOOPIWHATHBINA METOJ JJIS
pElIeHUsI TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX

PEIMETOB

13

YMeHue BeIOUpaTh MOAXOIAIINNA METO/T JJIs PEILICHUS 3a/1auu;
MMOHUMAHHUE 3HAYMMOCTA MAaTEMATUKU B U3YYEHUH TPUPOIHBIX
1 OOIIIECTBEHHBIX MPOIIECCOB U SIBJICHUI; YMEHHE
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB MAaTEMATHUKU B UCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUI

POCCHICKON U MUPOBOW MaTeMaTUYE€CKON HAyKHU
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INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMLIﬁ AJIEMEHT COACPKAaHNA

Kopn

1 Yucia v BBIYUCIICHUS

1.1 HatypanbHble u nienblie yncna. [Ipu3Haku 1e1MMOCTH HETbIX YHCell

12 Panmonanpubie uynciaa. OOBIKHOBEHHBIE U IECSTUUHBIE IPOOH,
' MPOLIEHTHI, OECKOHEUHBIE TIEPUOANYECKUE APOOH

13 ApudmMeTnueckuii KOpeHb HaTypaJIbHOM cTeneHu. J{elcTBus C
' apu(pMETUIECKUMH KOPHSAMH HATypaIbHON CTENIEHU

14 Crenenb ¢ 1ensiM nokazaresiaeM. CTeneHb ¢ pairoHalIbHbIM
' nokazaresieM. CBOWCTBa CTENICHU

15 CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC,
' ApPKKOCHHYC, apKTaHT€HC YMCJIOBOTO apTyMEHTa

1.6 Jlorapudm uncna. JleciTuuHbe U HATypaIbHbIEC JTOTapU(MbI

JleiicTBUTENbHBIC YnCca. ApudMeTrHdeckue onepanuu ¢
1.7 NENCTBUTETBHBIMU uncaamMu. [IpubnnxEHHbie BRIYUCICHUS, TIPAaBHIIa
OKPYTJICHHS], MPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

1.8 [IpeoOpazoBanue BoIpaKeHUN

1.9 KommekcHbie yncna
2 VpaBHEHUS B HEPABEHCTBA

2.1 [{ensie u mpoOHO-paIMOHATBHBIC YPABHEHUS

2.2 WppanrionanbHble ypaBHEHUS

2.3 TpuronoMerpruyecKkue ypaBHEHUS

2.4 [TokazaTenbHbIC U JTOTApUPMUIECKUE YPABHCHHS

2.5 [enbie u ApoOHO-paIMOHATBLHBIE HEPABEHCTBA

2.6 HppauroHanbHble HEPaBEHCTBA

2.7 [TokazarenbpHbIE U TOTapu(PMUUECKHE HEPABEHCTBA
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2.8

TpI/II‘OHOMeTpI/ILICCKI/IG HCPAaBCHCTBA

2.9 CucteMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10  VpaBHeHwus, HEPABCHCTBA U CUCTEMBI C TApaMETPaMH
2.11  Marpura cucteMbl TMHEHHBIX ypaBHEeHHA. OTpeaenTe b MaTPHIIBI
3 OyHKIMU U TpaduKu
®OyHKIMA, criocoOsl 3aaanus ¢pyHknuu. ['paduk dyrknmumn. BzanmMuao
3.1 oOpaTtHbie pyHKIMU. UETHBIE U HeuéTHBIE pyHKIMU. [leproguueckue
byHKIIMU
OO6nacth onpenesieHnss U MHOXKECTBO 3HaUeHU pyHkuuu. Hynm
3.9 ¢ynxun. [IpomexxyTku 3HaKonocTostHCTBA. [IpoMexyTku
' MOHOTOHHOCTH (PyHKIIMHA. MaKkCUMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HauMeHblee 3HaueHue (PyHKIUU Ha IPOMEKYTKE
3.3 Crenennast GyHKIIHS ¢ HATypaJIbHBIM U IIETBIM MoKazarenem. Eé
' cBoiicTBa U rpaduk. CBolcTBa U rpauK KOPHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U TpauKu
3.5 [TokazaTtenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcuMnToThl rpadukoB GhyHKIMi. CBOMCTBA HYHKIINIA,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocienqoBaTeIbHOCTH, CIIOCOOBI 3aaHUs IIOCIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomerpuyeckas nporpeccuu. opmyina CI0KHBIX
' MPOIIEHTOB
4 Hagana maTemaTtnyeckoro aHaamsa
4.1 [TpousBoanas ¢pynkuuu. [IponsBoaHbie 37€MEHTAPHBIX QYHKIUN
[IpumeHeHne MPOU3BOIHON K HCCIIEIOBaHUIO (PYHKIIMM Ha
4.2  MOHOTOHHOCTH M SKCTpeMyMbl. HaxoxxaeHHe HanboIbINero u
HAaUMEHBIIETo 3HaUYEHUs! QYHKIUN Ha OTPE3Ke
4.3 [TepBoobOpaznas. Muterpan
S) MHokecTBa U JIoTHKa
51 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpaMmel Ditniepa —

Benna
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5.2

Jloruka

6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucartenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKU
7.4 Tena u NOBEpXHOCTH BpaIeHUS
7.5  KoopauHaThl H BEKTOPHI
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHUECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Caaxan C. M.
I'eomerpus. [Toypounsie pazpadotku. 10—11 kmaccsr :

yue0. mocobue aiig 0011eoopa3oBaT. Opranu3aui

IJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCbI

http://www .fipi.ru/

https://resh-1k.ru/

https://myschool.edu.ru/

43


http://www.fipi.ru/
https://resh-lk.ru/
https://myschool.edu.ru/

