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MHNOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydyeOHOro Kypca «['eomerpus» 0a3zoBoro ypoBHs ais oOyuaromuxcs 10 —11 xmaccos
paspaborana Ha ocHoBe DemepanbHOrO TrOCYJApCTBEHHOrO 00pa3oBaTENbHOrO CTaHAApTa CpemHero oOIIero
00pa3oBaHUs, C yYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBSIBIIEMBIX K MATEMaTHIECKOMY 00pa30BaHHMIO,
U TpaaMIuid poccuiickoro obOpazoBaHus. Peanuzamms nporpaMmbl 00ECIEUMBACT OBJIAJICHHE KIFOYCBBIMHU
KOMIICTCHIHUAMHA, COCTABJIAIONIMMHU OCHOBY [JII CaMOPAa3BUTHA W HEIIPEPBIBHOI'O O6pa3OBaHI/Iﬁ, HESIIOCTHOCTH
06meKyanypHoro, JIMYHOCTHOI'O U MMO3HABATCILHOI'O pa3BUTUA JIMYHOCTHU O6yanOH1HXCSI.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca T€OMETpUM Ha YpOBHE CcpemHero oOmiero oOpa3oBaHUS OOYCIIOBIIEHA
HpaKTH‘IeCKOﬁ SHAYUMOCTBIO METAIIPEAMETHBIX U IMPEAMETHBIX PE3YJILTATOB 06yquI/151 réoOMETprUU B HAIIPABJICHUU
JUYHOCTHOTO Ppa3BUTUS oOydarommxcs, QopmupoBanusi (GYHKIMOHAIFHOH MaTeMaTHYeCKOW TI'PaMOTHOCTH,
W3yUYeHHS APYTHX Yy4eOHBIX MUCHUIUIMH. Pa3zBuThHe y oOydarommxcsi MpaBHIBHBIX MPEJICTABICHUNH O CYIIHOCTH M
MPOUCXOKJCHUN TEOMETPUUYECKUX aOCTPaKIUi, COOTHOIIECHHH PEasbHOr0 U HCANBHOIO, XapaKTepe OTpasKeHUs
MaTeMaTHYECKOM HAayKOH SBICHHH W MPOIECCOB pPEalbHOTO MHpPa, MECTe T'€OMETPUH B CHCTEME HAayK M POIIU
MaTEMATHUYCCKOro MOJACIIUPOBAHNA B HAYYHOM ITO3HAHUU U B ITPAKTHKE CHOCO6CTByeT (1)OpMI/IpOBaHI/HO Hay4YHOr o
MHPOBO33pPCHHUA yHAIIUXCA, a TAKXKE Ka4Y€CTB MBIIIJICHU, HeO6XOIII/IMBIX U1 afgarnTanui B COBpEMEHHOM O6IlIeCTBe.

I'eomerpus sBisieTcss OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpPEIHEro obmiero o0pa3oBaHMs, TaK Kak
obecrieunBaeT BO3MOXKHOCTH HN3Y4YCHUA KaK JUCHHUILINH eCTeCTBeHHO'Hay‘IHOﬁ HampaBJICHHOCTH, TaK H
FyMaHUTAPHOM.

Jlornueckoe MbINUIeHNE, (opMUpyeMoe TpU M3Y4eHHH OOYJaroIMMHCS TIOHSATHHHBIX OCHOB I'€OMETPUH H
ITOCTPOEHUH IIENOYKH JIOTUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS T€OMETPUUYECKUX 3a]ad, yMEHHE BBIIBUTaTh U
OIIPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPH PElIeHHH 33Jad €CTECTBEHHO-HAyYHOI'o IHKIIA, B
YaCTHOCTH M3 Kypca (DU3HKH.

YMeHne OpueHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX OOJIACTAX IESITEIHHOCTH
yenoBeka. OpHeHTaIys 4eJI0oBeKa BO BpEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIBFHOTO OBITHSA,
(opMa OTpakeHHS OKPYKAIOIIEro MHUpPA, YCIOBHE YCIEIIHONO TIO3HAHWS M aKTHBHOTO MpeoOpazoBaHUs
neiicteuTenbHOCTH. OneprupoBaHre MPOCTPAHCTBEHHBIMU 00pa3amMu 00beNNHSET pa3HbIe BUIBI YI€OHOH U TPYIOBOI
NeSITeTbHOCTH, SBISIETCS OMHUM U3 IPOPECCHOHATFHO BaXKHBIX Ka4eCTB, TOITOMY aKTyallbHa 3a7a4a (hOpMUPOBAHUS
y 00yYaromuxcsi MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3sHOBUIHOCTH OOPa3HOT'O MBIIUIEHUS — CYIIECTBEHHOT'O
KOMIIOHEHTA B ITOATOTOBKE K MPAKTUYECKOH JEATEIbHOCTH 110 MHOTMM HATIPABICHHSIM.

Lemp ocBoenust mporpamMmel ydyeOHoro Kkypca «l'eomerpus» Ha 0a30BOM ypOBHE OOydeHUS —
obmieobpa3oBaTenbHOE H  OOIIEKYJIBTYpHOE pa3BUTHE OOydJaloImuXcs depe3 oOecrledeHrne BO3MOXKHOCTH
MPUOOpPETeHNsT W WCIIONB30BAaHUS CHUCTEMATHYECKHX TEOMETPHYECKHUX 3HAHWA W JCHCTBHA, CHEMH(PHIHBIX
TE€OMETPUH, BO3MOXKHOCTH YCIEITHOTO0 TIPOMOIDKEHHS 00pa3oBaHHA II0 CHENUaTbHOCTSM, HE CBSI3aHHBIM C
MIPUKJIaTHBIM HCTIONIB30BAaHUEM T'€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeAHA3HAuYeHA I OOYYAIOIIMXCS CPEOHEH IIKOINBI, He
WCIBITBIBABIINX 3HAYMTENHHBIX 3aTPYJHEHWH Ha YpPOBHE OCHOBHOrO o0Imiero oopa3oBaHus. TakuM oOpa3om,
oOyuJaroruecss Ha 6a30BOM YpOBHE JTOJKHBI OCBOUTH OOINME MaTeMaTHYeCKue YMEHHS, CBA3aHHBIE CO CITen(UKOi
TeOMETPUN W HEoOXOMUMBIE [UIS JKM3HH B COBpeMeHHOM oOmiectBe. KpoMe 3TOro, oHM WUMEIT BO3MOXHOCTh
M3YYUTh TEOMETPUIO OoJiee TITyOOKO, €CITU B TAIbHEHIIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPUIECKUX 3HAHUSAX B
npohecCHOHAIBHOMN IS TENFHOCTH.

JlocTimkeHue 1enu OCBOGHHS TPOrpaMMbl  OOECIIEUYMBAeTCS PENIeHHEM COOTBETCTBYIOIIMX — 3aJad.
[IpuopurerapiMu 3a1a9aMu OCBOEHUS Kypca «['eomerpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sSBISIFOTCS:

e (hopMupOBaHUE MPENCTABICHUS O TEOMETPHUN KaK YaCTH MUPOBOM KYJIbTYPHI  OCO3HAHHE €€ B3aUMOCBS3H

C OKPY’KaIOIIUM MHPOM;
e (QopMupoBaHHME TPEACTABICHHS O MHOTOTPaHHUKaX M Telax BpalleHUs KaKk O BaKHEWIIMX
MaTeMaTHYECKUX MOJIEISX, MO3BOJISIONIMX ONMKUCHIBATH M M3YyYaTh Pa3HbIE SBICHUS OKPY>KaOLIET0 MUPA;



e (QopMupoBaHHE YMEHHUS PaCcIO3HABATh HA YEPTEXKax, MOJEISX U B PealbHOM MHPE MHOTOTPaHHUKHU U Tea
BpalLlCHHUS;

e  OBJIAJCHUE METOAAMH PEIICHHS 3324 Ha TIOCTPOSHHS Ha H300paKEHUSIX MPOCTPAHCTBEHHBIX QUTYD;

e (QopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHUSIMH O MHOTOTPaHHUKAaX W Telax BpaIICHHS W
X OCHOBHBIMU CBOﬁCTBaMH;

o OBJIAJACHUC aJITOPUTMaMU PCIICHUSA OCHOBHBIX THUIIOB 3aJady, (I)OpMI/IpOBaHI/IC YMCEHUA NPOBOIUTH
HECJIO)KHBIE JIOKa3aTeNbHbIE PACCY)KICHUS B XOIE PpEIICHHs CTEPEOMETPHUYECKHX 3a7ad M 3ajad C
MPAKTUYECKUM COJIEPIKAHUEM;

o Pa3BUTUC UHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>1 06y‘IaIOH_[I/IXC}I, MM03HAaBaTEIHLHOMN AKTHUBHOCTH,
HCCIICA0BATCIIbCKUX YMCHHﬁ, KPUTUYHOCTU MBILIJICHUA,;

e (opmupoBaHue (PYHKIIMOHAIBLHOW TI'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPHM: YMEHHE paclo3HaBaTh
MPOABJICHUA TCOMETPUUCCKUX HOHHTI/Iﬁ, 00OBEKTOB H SaKOHOMepHOCTeﬁ B PpCAJIbHBIX XU3HCHHBIX
CUTyallUsiX W TPH M3YyYCHUH JIPyTUX Yy4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYTUPOBATH WX Ha S3bIKE T€OMETPUM M CO3/1aBaTh I€OMETPHUYECKHE MOJICIIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKUI ammapar s pelIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX 3aiad,
HUHTEPHPECTUPOBATHL U OUCHUBATDH IIOJIYYCHHBIC PE3YJILTATHI.

OTnuauTenbHOU OCOOEHHOCTBHIO TPOTPAMMEI SIBIISETCS BKIIOYCHHE B Kypc CTEPEOMETPUH B Hadayle €ro
HU3YyUYC€HHA 3aj/lad, p€IIac€MbIX Ha YPOBHC HMHTYUTUBHOI'O IIO3HAHUA, U OHpeHeHéHHLIM o6pa30M OpraHu3oBaHHaA
paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIIEHHUS, CTUMYIHUPYET
MIPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEHIIEMY U3YUEHUIO IIPEIMETA.

HpeZIHO‘ITeHI/Ie OT)IaéTCSI HarJIATHO-KOHCTPYKTUBHOMY MCTOIY O6yT-IeHI/I$I, TO €CTb TCOPETHYCCKHUEC 3HAHUA
HMEIOT B CBOEH OCHOBE YYBCTBCHHOCTDH HpeﬂMeTHO-HpaKTHHeCKOﬁ ACATCIIBHOCTH. PasButne IMPOCTPAaHCTBEHHBIX
MPEACTABICHUH Yy ydYalluxcsi B Kypce CTEPEOMETPUM TPOBOAWTCS 32 CUET pelleHHWs 3a/Ja4 Ha CO3J[aHHe
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OINEPUPOBAHHME IPOCTpaHCTBEHHBIMH oOpazamu. Cozmanue oOpaza
MPOBOJMUTCSI C OMOPOM Ha HAIIISJHOCTh, a OINEPHUPOBaHUE 00Opa3oM — B YCIOBUSX OTBICUYCHHUS OT HATIISTHOCTH,
MBICIIEHHOT'O H3MEHEHHUS €r0 UCXOTHOTO COIePIKAHHSL.

OcHOBHBIEC comep)kaTenbHbIe TMHUA Kypca «l'eomerpum» B 10-11 kmaccax: «MuororpanHukm», «IIpsmeie u
IUIOCKOCTH B TIpocTpaHcTBe», «Tena BpaimeHus», «BeKTOpbl W KOOpAWHATHI B MPOCTpaHCTBe». DopMupoBaHHe
JIOTHYECKUX YMEHUH pachpeiensercs He TOIBKO M0 COJEepKAaTEbHBIM JIMHUSM, HO U TIO TO/IaM O0YYEHUS Ha YPOBHE
cpemHero obmero oopa3oBaHws.

Conepxanne oOpa3oBaHUs, COOTBETCTBYIOINIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUs padodeil mporpammel,
pacnpenenéHHbIM MO0 TojaM OOYYeHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE TCOMETPHYSCKHMU
MOHATHSIMH WM HAaBBIKAMU OCYIIECTBISUIOCH ITOCTIENOBATENIBHO W IOCTYNATENbHO, C COOJIOJICHHEM MPHHIIUIA
MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHHUS BKIIOYAJIHNCh B OOIIYI0 CHUCTEMY T€OMETPUYCCKUX IPENCTABICHUN
00yJaroMmXcs, pacApss U yriayonsis e€, o0pa3ys MpOYHbIe MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpuun orBogutcs 2 yaca B Henento B 10 kiacce u 1 wac B Hepenmto B 11 knacce, Bcero 3a
nBa roma o0ydernwus - 102 ydaeOHBIX Haca.



COJAEPXKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBo. [loHsaTHe 00
AKCHOMAaTHUYECKOM ITOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUH U CIECTBUS U3 HUX.

Bsaumnoe pacronokeHne npsMbIX B IIPOCTPAHCTBE: MepeceKaromuecs, napauielbHble U CKPEIUBarOIIecs
npsimble. [lapannensHOCT NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielibHble MpsIMble B IPOCTPAHCTBE;
MapajuIedbHOCTh TPEX MPSIMBIX; MapalIeIbHOCTh MPAMON M TMIJIOCKOCTH. YTJIBI C COHAIIPAaBIEHHBIMU CTOPOHAMHU;
yroil MEeXIy NpAMbIMH B TpocTpaHcTBe. [lapajuienbHOCTh IIIOCKOCTEW: MapajuieNibHble IJIOCKOCTH; CBOMCTBA
napajieNnbHbIX IIocKocTed. [lpocreifire mpocTpaHCTBEHHBIE (UIYpbl Ha IJIOCKOCTH: TeTpa’p, Kyo,
rapasuiesenuIesn; MoCTPOeHNE CEIEHU.

[leprienAMKYISIPHOCTh TPSAMOM M IUIOCKOCTH: TEpPIEHAUKYJISIPHBIE TpsIMblE B TMPOCTPAHCTBE, MpsIMbIE
napaJuielbHbIe U MEePIEeHANKYISIPHbIE K IJIOCKOCTH, MIPU3HAK MEPIEHANKYIISIPHOCTH PAMOM U MJIOCKOCTH, TeOpeMa
O MHpsAMOM MEPHEHIAUKYJISIPHOM IUIOCKOCTH. YTIJBI B IPOCTPAHCTBE: YroJ MEXAY HIPSMOM M INIOCKOCTBIO;
JBYTPaHHBII Yroi, JJMHEHHBIA yroj ABYyrpaHHOro yria. [IepneHauKyisp U HaKkJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0
TUIOCKOCTH, PACCTOSIHHE OT TPSMON JIO IJIOCKOCTH, MPOEKIHsl (PUTYpbl HA TUIOCKOCTh. [leprneHanKyIspHOCTh
IJIOCKOCTEH : MPU3HAK NEPIEHAUKYIIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NMepIeHANKYIIpax.

MHoOrorpaHHuKHu

[lonsTie MHOTOrpaHHHKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAHHMKA, BBINYKIBIE W  HEBBIITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipmama: N-yrojapHas mpu3Ma; TpaHd ¥ OCHOBAHUS MPHU3MBIL, TIpsIMas
W HaAKJIOHHAs TpPWU3MbI; OOKOBash ¥ TIONHAS TOBEPXHOCTh Mpu3MbL [lapammenenunen, mnpsSIMOYTOIBHBIN
MapaJuIesienuIie]] U ero cBoicTra. [lupamuaa: N-yroiapHas nmupamuia, TPaHA U OCHOBAHHME MHpPaMUIbI; OOKOBas U
[IOJIHAs TIOBEPXHOCTb IMpaMUIbl; IpaBWIbHAas M Yyced€HHas NHpamMuIa. OJEMEHTbl IPU3Mbl U MUPaMUIBI.
IIpaBuiIbHBIE MHOTOTPaHHWKH: IOHATHE IPAaBWJIBHOIO MHOTOIPaHHMKA; IpAaBHJIbHAs MpH3Ma W IPaBUIIbHAS
NupaMyza; NpaBUJIbHASL TPEYrojbHAsl MUpaMuia U IpaBWIbHBIN TeTpasip; KyO. IlpencraBieHue o NMpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa3/Ip, JOAEKa’Ap U ukoca’ap. CeueHus Ipru3Mbl U MUPAMUJBI.

Cummerpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPAMON, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHH B IHPAMUIAX, TapaJUIeNIENUIIe[aX, IPAaBIIBHBIX MHOTOTpaHHHUKAX.

Beruucnenne 31eMeHTOB MHOIOIpaHHUKOB: pEOpa, auaroHaiy, yriel. Ilnomans GOKOBOM MOBEPXHOCTH U
TIOJTHOHM TTOBEPXHOCTH MIPSMOM TIPH3MBI, TUIOIMIA b OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH TIPSIMOU IPU3MBL.
[Inomans GOKOBOM MOBEPXHOCTH W TOBEPXHOCTH NPABUIBHON NMHPaMHIBL, TEOpeMa O IUIOMIAaN yCedEHHOU
mupamMusl. [lorsaTre 06 00béMe. O0BEM MUPaMUIBI, TPU3MEL.

[Tomo6HubIe Tenma B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOMAAIMHA TTOBEPXHOCTEH, 00BEMaMH TOTOOHBIX
Tel.

11 KJIACC

Tena Bpamenust

Hummaapuyeckass MOBEPXHOCTb, OOpPa3ylOIIUEe LMIMHIAPUYECKOH IOBEPXHOCTH, OCh LMIMHAPHYECKOM
noBepxHOoCcTH. L{mnuHap: ocHoBaHMsA U OOKOBasi MOBEPXHOCTh, 00Opa3yroLIast U OCh; IUIOMAAb OOKOBOH M MOJHOI
MTOBEPXHOCTH.

Konnueckas mMmoBepxXHOCTh, O0pa3ymolle KOHWYECKOM TIOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKOU
noBepxHocTH. KoHyc: ocHOBaHME M BepLIMHA, 00pa3ylolas U OCh; IUIOLIa]b OOKOBOW M IMOJHOW MOBEPXHOCTH.
VYceuéHHBIN KOHYC: 00pa3yolKe U BBICOTa; OCHOBaHMS M OOKOBasl TIOBEPXHOCTb.

Cdepa u mwap: neHTp, paguyc, IMaMeTp; IUIoas oBepXHOCTH cdepbl. Bzanmuoe pacnonoxeHue chepsl u
IUIOCKOCTH; KacaTenbHas IIIOCKOCTh K cepe; miomans cepsl.

U3zo0paxenune Tenn BpallleHus Ha INIOCKOCTH. Pa3BEépTka LmmHApa 1 KOHyca.

KomOnnaumu Ten BpamieHWss M MHOIOIPaHHHUKOB. MHOTOrpaHHHMK, ONHMCAHHBIA OKono cgepsl; cdepa,
BIHMCaHHAs B MHOTOTPAHHUK, UM TEJIO BPAILECHHUS.



[lousitne 006 oO0béme. OcHOBHBIE CBOHCTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBHOTO
napaJuieNienunesa u ciueacTsus u3 He€. O0béM uuHApa, Konyca. O0bEM 1apa 1 miomaab cepsl.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKTY IUIOIIAIIMH IOBEPXHOCTEH, 00bEMaMH OT00HBIX
TeI.

Ceuenus nmimHIpa (MapajuiebHO U MEPICHANKYIISIPHO OCH), CEUeHHS KOHYca (TapaluieibHOe OCHOBAHUIO
NPOXOASIIEe Yepe3 BEPIIHHY), CEYeHHUS 11apa.

BekTopbl H KOOPIUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH W B mpocTpaHcTBe. CIOKEHHE M BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yucno. Paznoxkenue BekTopa 1o TpéM HEKOMILIaHAapHBIM BekTopaMm. [IpaBuio mapanenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM IIPaBUJl ACUCTBUM ¢ BeKTOopaMu. [IpsmoyronbpHas cucteMa KOOPAUHAT B IIPOCTPAHCTBE.
Koopaunater Bektopa. [Ipocreiiime 3aqaun B KOOpAWHATAX. YTOI MexKay BekTopamu. CKaJsipHOE MPOM3BEIACHHE
BEKTOpPOB. Brluncnenne yrioB Mexay NpsSAMBIMH U MJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO MPU pelleHUH
reOMETPHYECKHX 3a/a4.



INJIAHUPYEMBIE PE3YJIbTATHI
JJMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yAbTaThl OCBOCHUS IPOrPaMMBI Y4eOHOTO mpeaMeTa «MaTeMaTHKay XapaKTepu3yIoTCs:

I'paxxpanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUKM OOYYaromerocss Kak akTHBHOTO W OTBETCTBEHHOI'O 4JICHA
POCCHIACKOTO 00IIIeCTBa, MPEICTABICHUEM O MAaTEMAaTHIECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP,
SIBIICHUH, MPOLEAYp TpakJaHCKOro oOmectBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATH C
COLIMAIbHBIMA HHCTUTYTaMU B COOTBETCTBHUH C X (PYHKIHMSIMUA 1 HA3HAUCHHUEM.

I[IaTpnoTnyeckoe BocnuTaHue:

c(hOPMHUPOBAaHHOCTHIO POCCUMCKON T'pakJIaHCKOW HMIACHTUYHOCTH, YBAKCHUS K MPOILIOMY M HACTOAIIEMY
POCCHICKOM MaTeMAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSM POCCUHCKUX MAaTEMaTUKOB U POCCUICKOMN
MaTeMaTHYECKOM MIKOJIBI, K WCIIONB30BAHUIO JTUX JIOCTIKEHHH B JIDYTMX HayKaX, TEXHOJOTHAX, cdepax
9KOHOMHUKH.

JyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHWEM JYXOBHBIX LIEHHOCTEH POCCHHCKOT0 HapoJia; copMHUpPOBaHHOCTHIO HPABCTBEHHOTO CO3HAHUSI,
3THUYECKOTO TOBEACHHUS, CBA3aHHOTO C MPAKTHUYECKHM TPHMEHEHHEM [OCTHKEHWH HAyKH W JeATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE yCTOMIHUBOTO Oy IyIIero.

JcTeTHYeCcKOe BOCTINTAHME:

JCTETUYECKUM OTHOIIEHHEM K MHUpY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, pelIeHnii, pacCy AeHNH; BOCIIPUIMYHNBOCTHIO K MAaTEMaTHYECKIM aCIIEKTaM Pa3IMIHbIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHHE:

chOopMHUPOBAaHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYeCKHe 3HaHUA B MHTEPEcax 3J0POBOT0 M O€301acHOrO
o0pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO (3I0pPOBOE MHUTAHKE, COATTAHCHPOBAHHBIN PEXUM
3aHATUA W OTJABIXa, PEryJsipHas (PU3NYecKas aKTUBHOCTB); (PM3MYECKOrO COBEPIICHCTBOBAHHS, TPH 3aHATHIX
CIIOPTUBHO-03/10POBUTEIBHON 1EATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K Tpydy, OCO3HAHHEM IEHHOCTH TpPYHONMOOMs; HWHTEPECOM K pasziIHdHbIM cdepam
poheCCHOHATBHON EITENTFHOCTH, CBSI3aHHBIM C MaTeMaTHKOW W e€ MPHIOKEHHSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBIN BHIOOp Oymymied mpodeccnu M peam30BHIBATH COOCTBEHHBIE XU3HEHHBIE IUIAHBI, TOTOBHOCTBHIO H
CHOCOOHOCTBI0O K MaTeMaTHYecKoMy OOpa3oBaHWIO W CaMOOOpa30BaHHWIO Ha TWPOTSDKEHUH BCEH KHU3HU,
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUH NMPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH.

JK0JIOTHYECKOE BOCTIUTAHHUE:

c(OpMHUPOBAaHHOCTHIO HKOJOTHYECKON KYIbTYpHl, IMMOHMMAaHWEM BIHUSHHUS COIUATbHO-3KOHOMHYECKHX
MIPOIECCOB Ha COCTOSIHUE MPUPOIHON U CONMATBHON Cpellbl, OCO3HAHMEM TII00AEHOTO XapaKTepa dKOIOTHIECKIX
po0JieM; OpHeHTannell Ha MPUMEHEHHe MaTeMAaTHUeCKUX 3HAHWH JJIS PElIeHus 3a1ad B 001acTH OKpPYKaroIIeH
Cpelibl, NIAHUPOBAHMS IOCTYIKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBUM AJIsl OKpY>KaroLIe cpepl.

IeHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAaHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W
O0IIIeCTBEHHO! MPAKTUKH, TOHUMAaHUEM MaTeMaTHIeCKOW HayKH KakK cephl 4eTOBEUECKOH AeATeIFHOCTH, STAllOB
e€ pa3BUTHUS U 3HAYMMOCTH [UIsl Pa3BUTHUS LIMBWIM3ALMY; OBJIAJCHUEM SI3bIKOM MATEMAaTUKU U MATEeMaTHUYECKOMH
KyJIbTYpOM Kak CpEICTBOM IO3HAHHUS MHUpPA; FOTOBHOCTBIO OCYHIECTBIISTH MPOEKTHYI) U HCCIENOBATEIBCKYIO
JESITENbHOCTh UHIUBUYaIIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble  pe3ynbTaTbl ~ OCBOEHHMA  HporpaMMbel  ydeOHoro mpeamera  «Marematukay
XapakTepU3YIOTCd  OBJIAZICHUEM  YHUBEPCAIBLHBIMH  HO3HABAMENbHBIMU  OCUCMEUAMY,  VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YNAMUSHLIMU OCUCMEUSMU.



1) Vhusepcanvuvie nosnasamenvhuvle oeticmsus, obecneuusarom Gopmuposanue O6aA306biX KOSHUMUBHBIX

npoyeccos obyuaowuxcs (0ceoenue Memoodo8 HNO3HAHUS OKPYHCAIOWe20 Mupa, HNpUMEeHeHue JIO2UYEeCKUX,
UCCAE08AMENbCKUX ONnepayuil, yMeHul pabomams ¢ uHpopmayuel).
Ba3oBble Jornyeckue qedcTBUS:

BBUIBJIAITh M XapaKTepH30BaTh CYLIECTBEHHBIE MPH3HAKM MaTeMaTHUECKUX OOBEKTOB, TOHSTHH,
OTHOUICHUH  MEXIy TMOHATHAMH; (QOPMYNIHUPOBaTH  ONpENeNieHHs TOHATUH;  YCTaHABIMBAThH
CYIIECTBEHHBI MpPU3HAK KJIacCU(HUKAIMK, OCHOBaHMS IJisi OOOOLICHWSI W CpaBHEHUS, KPUTEPHH
MIPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATb, ()OPMYJIHPOBATh U MPEOOPAa30BBIBATH CYKACHUS: YTBEPIUTEIbHBIE U OTPHUIIATENBHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIITh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpEYMs B (akTax, JaHHBIX,
HAONIONIGHUSX M YTBEPXKICHUSX; TMpeJlaraTh KPUTEPUW JUIS BBISBICHHUS 3aKOHOMEPHOCTEW U
[IPOTUBOPEYHIL;

JIeNIaTh BBIBOJBI C MCIOJIB30BAHHEM 3aKOHOB JIOTUKH, JENYKTHUBHBIX U MHAYKTHUBHBIX YMO3aKITIOUEHUH,
YMO3aKJII0YEHUM 110 aHAJIOTUH;

MIPOBOJIUTh CAaMOCTOSATENBHO JIOKa3aTeIbCTBA MAaTEMAaTHUECKHUX YTBEpKACHUU (IpsMblIE U OT
MIPOTUBHOTO), BBICTPAaWBaTh aPTyMEHTAIMIO, MPUBOAUTH IPUMEPHI U KOHTPHPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHSI U BEIBOJIBI;

BBIOMpATh crocod penieHust yueOHOW 3amaun (CpaBHUBATH HECKOJIHKO BAPUAHTOB PEIEHUs, BHIOUPAThH
Haunbosee MOAXOAIINI ¢ Y4ETOM CAaMOCTOSITEIBHO BBIICTIEHHBIX KPUTEPHUER).

ba3oBble HccienoBaTeIbCKHE TeHCTBUS:

WCIIOJIb30BaTh BOIPOCH KaK HCCIIENOBATEILCKUH WHCTPYMEHT MO3HAHHS, (HOPMYIHUPOBATH BOIPOCHL,
(duKcHpyrolye MPOTHBOpEYre, MpodiieMy, YCTaHABIMBATh UCKOMOE U JTAHHOE, (hOPMHUPOBATH THITOTE3Y,
apryMEHTHPOBAThH CBOIO TIO3UITHIO, MHEHUE;

MPOBOANTL CAMOCTOSITENILHO CIUIAHUPOBAHHBIA OKCIEPHUMEHT, KCCIEAOBAaHUE 110 YCTAHOBJICHHIO
0COOCHHOCTE MAaTeMaTHYECKOro OOBEKTa, SBJICHHS, TPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXITY
o0beKkTaMH, SBJICHUSIMH, TPOIECCaAMHU;

CaMOCTOATEIHHO (POPMYyTHPOBATH 0OOOIICHHS ¥ BBIBOABI 1O PE3yJbTaTaM MPOBEAEHHOTO HAOIIOMCHNUS,
HCCIIEIOBAHMUS, OIICHUBATH JJOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIHTATOB, BHIBOJOB H 00OOIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEIIOIOKECHUS O €T0 Pa3BUTHH
B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undopmanueii:

2)

BBIABIIATH JACPHUIUTE WHPOPMALUH, TAHHBIX, HEOOXOAMMBIX IJISI OTBETa HA BOMPOC WM JUIS PEIICHUS
3aa4m;

BBIOMpaTh WHPOPMALUIO W3 MCTOYHHKOB PAa3UYHBIX THIIOB, aHAJIM3UPOBATH, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIUIO PA3THMYHBIX BUAOB U (JOPM IpeCTaBICHHS;

CTPYKTYpHpOBaTh HH(OpMALNIO, WPEACTaBIATH €€ B pazIM4HBIX (opMax, MILTFOCTPUPOBATD
rpaduyecku;

OLICHUBATh HAJGKHOCTh MH(OPMALIMH TI0 CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.
Vuusepcanonvie Kommynukamuenwle Oelicmsus, 00ecnedusaom cQOPMUPOBAHHOCHb COYUATbHBIX

HABbIKOG 0OYHAIOUUXCSL.
Oo01menne:

BOCIIPHHUMATH U (OPMYJIHPOBATH CY)KICHUSI B COOTBETCTBUU C YCIOBHSIMH U LEISIMU OOILLEHHUS; SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS
10 XO/ly pelIeHus 3a1a4l, KOMMEHTUPOBATh MOJTY4YEHHBINH Pe3yibTaT;

B Xoz€ OOCY)XIEHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOHl TeMbl, IpOOJIEMBI, pelacMoin
3a/a4M, BBICKAa3bIBaTh MHJICH, HAILIEJIEHHBIE HAa IIOWCK PELIEHHS; COINOCTaBIATh CBOM CYXKIEHHUSA C
CY)KICHHUSMH JPYrMX YYaCTHHKOB JHajora, OOHAapy)KMBaTh pa3lM4d€ W CXOJICTBO IO3WIMH; B
KOppEeKTHOH (opMe GOopMyIUPOBATh Pa3HOTIIACHS, CBOU BO3PAXKECHHUS;



® TIPEACTaBIIATh PE3YJIBTATHI PEIICHHs 3a7auu, SKCIICPUMEHTA, UCCIICAOBaHNUS, IIPOCKTA; CAMOCTOSITEIHHO
BBIOMpPATh POPMAT BHICTYILICHHS C YYETOM 33124 PE3CHTAI[UH U 0COOCHHOCTEH ayIUuTOPHH.

CoTpyaHHYeCcTBO:

® TIOHMMaTh W HCIOJIB30BATH MPEUMYIICCTBA KOMAaHJHOM M WHAWBUIYAIbHONH pPabOThI TMpPU PEUICHUH
y4eOHBIX 3aJla4; MPUHUMATh II€Ib COBMECTHOU JEATEIbHOCTH, TUIAHUPOBATh OPTraHU3aI[UI0 COBMECTHOM
paboThl, pacmpenenaTs BUABI paboT, OroBapuBaThCs, OOCYXKAATh TMPOILECC U PE3yabTaT PadOTHI;
000011aTh MHEHUS HECKOJIBKUX JIIOIEH;

® yYyacTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHMs, OOMEH MHEHUW, «MO3TOBBIE IITYPMBI» H
WHBIC); BBIMOJHATH CBOK YacTh PabOThI M KOOPJWHUPOBATH CBOM JCUCTBUS C APYTUMH YICHaAMHU
KOMaH/Ibl; OIICHMBAaTh KaYECTBO CBOCTO BKJIaJla B OOIIUI MPOAYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pezynamugnsle Oeiicmsus, 0Oecneuugaiom Qopmuposanue CMviCI08bIX YCMAHOBOK U

JHCUSHEHHBIX HABBIKOG TUYHOCTU.

Camoopranusanus:

®  COCTaBJIATH IUIAH, AITOPUTM PELIeHUs 3aJa4ur, BBIOHPATh CIIOCO0 pPEHICHHs ¢ YIETOM UMEIOIIIXCSI
PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIyMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C
yuéToM HOBOH MH(OpMaIyy.

CaMOKOHTPOJIb:

e BjajJeTh HaBbIKAMM II03HABATENILHOW pe(ICKCMM KaK OCO3HAaHUs COBEPIIAEMBbIX JCHCTBUHA U
MBICITUTENTFHBIX TIPOIIECCOB, WX pE3yJIbTAaTOB; BIAJETh CIHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3ybTara pelieHns MaTeMaTHIecKon 3ajauu;

® PEJABHACTh TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH NPH PEIICHUW 3aJlaud, BHOCUTb KOPPEKTHBBI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, MJAaHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEW;

® OIICHWBAaTh COOTBETCTBUE pE3yNbTaTa IEId W YCIOBUSAM, OOBSCHITH NPHUYUHBI JOCTHIKCHUS WIN
HEIOCTIKEHHUST pe3yJIbTaTOB NEATENFHOCTH, HAaXOOUTh OMIMOKY, OaBaTh OIEHKY NPHOOPETEHHOMY
OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OrnieprpoBaTh MOHATUSAMH: TOYKA, IPSAMasi, INIOCKOCTb.

[TpuMeHS T aKCHOMBI CTEPEOMETPHH U CIIEACTBUS M3 HUX IIPH PEIICHUH TeOMETPHYECKUX 3a/1aY.

OrmreprpoBaTh MOHATHSAMH: TTAPAILIETBHOCTD U IIEPIEHANKYIIPHOCTD MPSIMBIX U ITIOCKOCTEH.

KrnaccudummpoBats B3anMHOE pacIioioKeHHe MPSIMBIX U ITIOCKOCTEH B TIPOCTPAHCTBE.

OmepupoBaTh TOHATHSIMU: ABYTPAHHBIH YroJN, TpaHW JBYTPAaHHOTO yria, pedpo ABYTrpPaHHOTO YIJIa;
JMHEHHBIN yroJ ABYTPaHHOTO yIia; rpalycHas Mepa JABYrpPaHHOTO yIJia.

OmepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKIBI W HEBBIMYKIBIH MHOTOTPAaHHHK, 3JEMEHTHI
MHOT'OTpaHHUKA, TPaBUIBHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (ITMpaMuja; MpU3Ma, IPSMOYTOJIbHBIN MapaiieienuIieN,
Ky0).

KrnaccuduimpoBats MHOTOrpaHHHKH, BBIOUpPAsi OCHOBAHUS JUIsl KJIacCH(UKAUK (BBITYKIIbIE U HEBBITYKIIbIC
MHOT'OI'PaHHUKH; PABHJIbHBIE MHOTOTPAHHUKH; MTPSIMBIE U HAKJIOHHBIE ITPU3MBI, MTapauIeIeTUIIC b ).

OnepupoBaTh MOHATUSIMH: CEKYIIAsl IVIOCKOCTh, CEYEHNE MHOIOIPaHHHUKOB.

OOBSICHATH NPUHLMUIIBI TOCTPOEHUS CEUEHUH, UCTIONIB3YSI METOA CIIEHOB.

Ctpouth Ce4eHUS! MHOTOTPAaHHMKOB METOJOM CJIEOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH W3
PHUCYHKOB IPOCTBIX 00BEMHBIX (QUTYp: BUA CBEPXY, COOKY, CHU3Y.

Pemats 3amaun Ha HaxoXJAEHHE TeOMETPUYECKMX BEIMYMH MO 00paslaM WINM alrOpuTMaM, MPHMEHS
W3BECTHBIE AHAJIMTHYECKME METOABI MPH PEUICHWH CTAaHAAPTHBIX MAaTEeMaTHYECKHX 3a/ad Ha BBIYHMCICHHE



paccTosHUI MEXIy ABYMsI TOUYKaMH, OT TOYKH O HPSMOH, OT TOYKH /O MIOCKOCTH, MEXAY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU.

Pemath 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEMUYMH MO 00paslaM WM alrOpUTMaM, MPHMEHSS
W3BECTHBIC aHAJIUTUYECKHE METOMBI MPU PEUICHWH CTaHJAPTHHIX MaTeMaTHUECKHUX 3aJad Ha BBIYMCIICHHE YTIIOB
MEKAY CKpEIINBAIOIIMMUCS MPSIMBIMU, MKy IPSMOH M IIOCKOCTBIO, MEXAY MIOCKOCTSIMH, ABYTPaHHBIX YIJIOB.

Bbruucnsate 00bEMBI U TUIOMIANN TIOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MUpaMuaa) ¢ MPUMEHEHHEM
(hopMyIT; BEIYUCIATH COOTHOUICHHUS] MKy TUIOIIAISIMU TIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U ILIOCKOCTh CUMMETPHUH; LIEHTP, OCh H
IUIOCKOCTh CHMMETPUH (HUTYPEIL.

UzBnekats, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIHMIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢durypax, mpeacTaBIeHHYIO Ha YePTeKAX U PHCYHKaX.

[Mpumenars reomerpuueckre (akThl ISl PEUICHUS CTEPEOMETPUYECKUX 3ajlad, MPEeAroaratnmx
HECKOJIBKO IIaTr0B PEIleHNsI, €CIN YCIOBUS PUMEHEHHUS 3aaHbI B SIBHOU (opMme.

[IpuMenaTs mpoCTEHIME MPOrpaMMHBIE CPEJICTBA M AJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH
pElIeHNH CTepEeOMETPUUECKHX 3a/]ad.

[TpuBoIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH, PACIIO3HABATD MPOSBICHHUE
3aKOHOB T€OMETPUH B UCKYCCTBE.

[lpuMeHATh, TIONyYCHHBIE 3HAHWS Ha TIPAKTHKE: aHAIM3UPOBATH pPEAIbHBIE CUTYallMM W IPUMEHSTH
W3y4YeHHbIC TIOHATHSI B TIpollecce TIOMCKA peIIeHHs MaTeMaTHYecKH CcQOpMYIHpPOBAHHON —TPOOIJIEMEI,
MOJIETTPOBATh peallbHbIE CUTYallMU Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh TTOCTPOCHHBIE MOJIETH C UCTIOIB30BAaHHEM
TeOMETPUYECKAX TMOHATHA W TeopeM, ammapaTa aireOpbl; peliaTh MpaKkTHYeCKUe 3aJlaud, CBS3aHHBIE C
HAXOXKJCHUEM T€OMETPUICCKUX BEITNYHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: IHIMHPUYECKAs TOBEPXHOCTh, 00pa3yloNIue IMIHHIPUISCKON TTOBEPXHOCTH;
MWINH/IP; KOHMYECKas TOBEPXHOCTh, 00pa3yolyie KOHHYECKOH MOBEPXHOCTH, KOHYC; chepruecKas IOBEPXHOCTb.

PacniosnaBaTh Tena BpameHus (IIWIHHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOIYYCHHS TEJT BPAICHUS.

KiaccuduimpoBaTs B3aMHOE PacIONoXeHNE CPephl M TUIOCKOCTH.

OmnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CErMEHTA; IIApOBOW CIIOM,
OCHOBaHHE MIAPOBOT0 CII0SI, BBICOTA IMAPOBOTO CIIOS; MAPOBOH CEKTOP.

Bbruucnate 00bEMBI M TUIOMIAJIA TTOBEPXHOCTEH TEN BpAIICHHUS, TEOMETPUYECCKUX Tell C MPUMEHEHUEM
thopmy.

OmnepupoBaTh TMOHATHSIMH: MHOTOTPaHHHK, BIMCAaHHBIA B cdepy M OMHMCAHHBIA OKOJO cdepsl; cdepa,
BITMCAHHAs! B MHOTOTPAHHUK HITH TEIIO BPAILCHUS.

BBIUUCTATH COOTHOIICHHS MEXY TUIOIMIA SIMUA TTOBEPXHOCTEH 1 00bEMaMK MOJOOHBIX TeI.

N300paxath nzydaeMbie GUTYPHI OT PYKH M ¢ TIPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BreImonHATh (BEIHOCHBIC) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHEIX (pHUTYp: BHA CBEPXY, COOKY,
CHH3Y; CTPOHUTh CCUCHUS TEJ BPAIICHUS.

W3Bnekath, HHTEPIPETUPOBATH U MPE0OPA30BBIBATH HHOOPMAIIHIO O TPOCTPAHCTBEHHBIX [EOMETPUICCKUX
(burypax, npeCcTaBICHHYIO Ha YepTeXax U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B ITPOCTPAHCTBE.

BBINOMHATh JEHCTBUSI CIOKEHHUS BEKTOPOB, BBIYMTAHWS BEKTOPOB U YMHOXKCHHS BEKTOpa Ha 4YHCIIO,
OOBSCHSTH, KAKUMHU CBOWCTBAMU OHHU O0JIaAtOT.

[TpuMeHSTH PaBUIIO Mapaieenune/a.

OnepupoBaTh MOHATUSAMU: JEKAPTOBEI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPa, PAaBEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOpa, Yol MEXKIY BEKTOPaMH, CKaJIIpHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U
KOMILTaHAPHBIE BEKTOPEI.



HaxomuTe cymMMy BEKTOpPOB M IIPOM3BEIECHUE BEKTOPAa HA YHUCIO, Yrol MEXAY BEKTOPAaMHU, CKAIIPHOE
MIPOU3BEACHUE, PACKIIAIbIBATL BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHHEM B JEKapTOBOM cHcTeMe KOOpUHAT.

[Ipumenars reomerpuueckue (akThl sl PEHICHUS CTEPEOMETPUYECKUX 3alad, MPeArnoiaratnmx
HECKOJIBKO IIaroB PEIeHUs, €CIIM YCIOBUS PUMEHEHHUS 3aaHbl B SIBHOH (opme.

Pemate npocreiiime reoMeTpu4ecKue 3a/1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a.

Pemate 3a1a4n Ha 10Ka3aTENbCTBO MATEMATUYECKUX OTHOLIEHUM M HAXOXKACHUE T€OMETPUYECKUX BEJIMYUH
mo oOpasuaMm WM alropuTMaM, MPUMEHssST M3BECTHBIC METOAbl NMPHU PEIICHWH CTaHAAPTHBIX MaTEeMaTHYeCKUX
3az1ad4.

IIpuMeHATE IpOCTEHIIME INPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IpU
PELIEHUH CTEPEOMETPUYECKUX 3a1a4.

IIpuBOAMTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HU, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATE MONy4YEHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEAIBHBIE CUTYallMM M IIPUMEHSTh W3Y4YEHHBIE
MOHSATHS B MPOIIECCE TIOMCKA PEHICHUS MaTeMaTHYECKH CPOPMYITHPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PeaTbHbIC
CUTyallMM Ha SA3bIKE F€OMETPUH, UCCIIEI0BATh ITIOCTPOEHHBIE MOZENIHU C HCIIONb30BAHUEM F€OMETPUYECKUX TOHATHN
W TeopeM, ammapaTa anreOpbl; pemaTh MpaKTHYeCKHWE 3a/ladl, CBS3aHHBIE C HAXOXKAECHHUEM T'€OMETPUYECKHUX

BCIINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacos
Ne DJIeKTpOHHbIe (LN(POBbHIE)
HanmeHoBaHue pa3/iesioB H TEM MPOrpaMMbl Kontpoasubie | IlpakTnyeck
n/m Bcero odpa3oBaTebHbIE PecypChl
padoTsbI He padboTsbl
1 BBenenue B cTepeoMeTpuio 10 https://urok.apkpro.ru/#
9 [IpsiMBbI€ M TIIOCKOCTH B HpOCTpaHCTBe.U 12 1 https://urok.apkpro.ru/é
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH

3 [MeprieH MK YIAPHOCTD MPSMBIX M TIOCKOCTEH 12 https://urok.apkpro.ru/#
4 Vbl MKy NPSIMBIMH U TUIOCKOCTSIMHA 10 1 https://urok.apkpro.ru/#
5 MHoTOrpaHHUKH 11 1 https://urok.apkpro.ru/#
6 OO0BEMBI MHOTOTPAaHHHKOB 1 https://urok.apkpro.ru/#
7 [ToBTOpEHUE: CCUCHUS, PACCTOSIHUS U YTJIbI 4 1 https://urok.apkpro.ru/#

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0

11 KJIACC

KoauvecTBo yacos
IpakTuyec | JIeKTPOHHBIE (HU(pPOBLIE)
Ne i/ HanmeHnoBaHue pa3jeioB  TeM NPOrpaMMbl KonrpoabHsie
Bcero KHe o0pa3oBaTe/bHbIE Pecypchl
padoTbI
padoThI

1 Tena Bpaienus 12 https://urok.apkpro.ru/#
2 OO0BEMEI Ten 5 1 https://urok.apkpro.ru/#
3 BekTopsl 1 KOOPAMHATHI B POCTPAHCTBE 10 1 https://urok.apkpro.ru/#
4 [ToBTOpEHue, 06001IeHNE, CCTeMaTH3allns 3HAHUI 7 1 https://urok.apkpro.ru/#

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo 4yacoB DJIEKTPOHHbBIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MpsMas,
IJI0CKOCTh, MpocTpaHCTBO. [IpaBuia nzoOpakeHus Ha
1 ’ . 1 https://urok.apkpro.ru/#
PHUCYHKaX: HU300paskeHUs IJIOCKOCTEH, mapauieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[MToHsTHsA: TIEpeceKaronuecs MIOCKOCTH, IePECEKAOIIHeCs
2 ’ 1 https://urok.apkpro.ru/#
npsiMast ¥ TIOCKOCTh
[ToHstTHSA: TIEpeceKaronnuecs MIOCKOCTH, IePECEKAOIIHECs
3 ’ 1 https://urok.apkpro.ru/#
npsiMast ¥ TUIOCKOCTh
3HAKOMCTBO ¢ MHOTOIPaHHUKAMH, U300paKCHHE
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 https://urok.apkpro.ru/#
gepTexax
HavanpHbie cBelleHUs 0 KyOe U TUPaMHJIE, UX PA3BEPTKH H
5 ’ 1 https://urok.apkpro.ru/#
Mozenu. CedeHHuss MHOTOTPaHHUKOB
HavanpHbie cBelleHUs 0 KyOe U TUPaMHJIE, UX PA3BEPTKH H
6 ’ 1 https://urok.apkpro.ru/#
Mozenu. CedeHHuss MHOTOTPaHHUKOB
[TonsTHE 00 AKCHOMATHYECKOM MOCTPOCHUHN
7 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 1 https://urok.apkpro.ru/#
HUX
[TonsTHE 00 AKCHOMATHYECKOM MOCTPOCHUHN
8 CTepEOMETPUHU: AKCHOMBI CTEPEOMETPHUH U CICACTBUS U3 1 https://urok.apkpro.ru/#
HUX
[TonsiTne 06 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTepEOMETPUHU: AKCHOMBI CTEPEOMETPHUU U CIICICTBUS U3 1 https://urok.apkpro.ru/#

HHUX
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[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 https://urok.apkpro.ru/#
HUX
B3aumHOe pacronoxeHne NpsMbIX B IIPOCTPAHCTBE:
11 MEPECEKAOIINECS, MAPATIIETbHBIC U CKPEIIMBAOIINECS https://urok.apkpro.ru/#
MIPSIMBIC
[TapamienpHOCTE IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!
12 napajuielIbHbIC MPSAMBIC B TPOCTPAHCTBE; MAPAJUICITLHOCTD https://urok.apkpro.ru/#
TPEX MPAMBIX
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE:
13 P PARIBE poetp https://urok.apkpro.ru/#
[TapannenbHOCTH NPSIMOM U TNIOCKOCTH
14 VYIIibl ¢ COHANPaBICHHBIMU CTOPOHAMH https://urok.apkpro.ru/#
15 YTroJ1 MeX 1y NPAMBIMU B IPOCTPAHCTBE https://urok.apkpro.ru/#
16 YTroJ1 MeX Iy IPSAMBIMU B IPOCTPAHCTBE https://urok.apkpro.ru/#
17 [TapannensHOCTB TIIOCKOCTEH: MapajiesIbHbIE TIIIOCKOCTH https://urok.apkpro.ru/#
18 CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH https://urok.apkpro.ru/#
19 [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: https://urok.apkpro.ru/#
TeTpasp, Kyo, napaienenumnesa
20 TocTpoeHHe ceueHHil https://urok.apkpro.ru/#
21 TocTpoeHHe ceueHHil https://urok.apkpro.ru/#
29 KontponbHas padota o teme "lIpsiMbie U MIJIOCKOCTH B https://urok.apkpro.ru/#
npoctpanctBe. [lapaniensHOCTh MPSAMBIX H MIOCKOCTER"
23 [lepnieHIUKYIAPHOCTH MPSMOH U TIIOCKOCTH: https://urok.apkpro.ru/#
MePIEeHIUKYISPHBIC TIPSIMbIEC B IPOCTPAHCTBE
24 [Ipsimble mapaiensHbie U NEPIIeHINKYISPHBIE K https://urok.apkpro.ru/#

IIIIOCKOCTH
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[Ipsmpie napaniebHble U NEPIEHIUKYIISPHBIE K

https://urok.apkpro.ru/#

25
TUIOCKOCTH

26 [Ipu3Hak nepneHMKyIIpHOCTH MPSIMON U TUIOCKOCTH https://urok.apkpro.ru/#

27 [Ipu3Hak nepneHuKyJIIpHOCTH IIPSAMOM U INIOCKOCTH https://urok.apkpro.ru/#

28 Teopema o npsiMOii IEpIIEHANKYIISPHOH MIIOCKOCTH https://urok.apkpro.ru/#

29 Teopema o npsMOii TIEPIIEHANKYISIPHOM IIIOCKOCTH https://urok.apkpro.ru/#

30 Teopema o mpsiMOii IEPIIEHANKYISPHOH MIIOCKOCTH https://urok.apkpro.ru/#

31 [MeprieHAMKYISAp M HAKIIOHHBIC: PACCTOSIHUAE OT TOYKH 10 https://urok.apkpro.ru/#
TUIOCKOCTH, PACCTOSHUE OT MPSMO# 10 TIIOCKOCTH

39 [MeprieHAMKYISp ¥ HAKIIOHHBIC: PACCTOSIHUAE OT TOYKH 10 https://urok.apkpro.ru/#
TUTOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 THIOCKOCTH

33 [TeprieHIUKYIISAp ¥ HAKIOHHBIC: PACCTOSTHUAE OT TOYKH 0 https://urok.apkpro.ru/#
TUTOCKOCTH, PACCTOSIHHE OT MPSMOM JI0 TNIOCKOCTH

34 [TeprieHIUKYIISAp M HAKIOHHBIC: PACCTOSHUAE OT TOYKHU 0 https://urok.apkpro.ru/#
TUIOCKOCTH, PACCTOSIHHE OT IPSMOM JI0 TNIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXKTY PSMOH U TUIOCKOCTHIO https://urok.apkpro.ru/#

36 JIByrpaHHBIN yroJi, JMHEUHBIA YTOJl JBYTPAHHOTO yriia https://urok.apkpro.ru/#

37 JIByrpaHHbIi yroJi, TUHEHHBIN YTOJl ABYTPaHHOTO YyIJia https://urok.apkpro.ru/#

38 [eprieHAUKYIAPHOCTD IOCKOCTEH: IPU3HAK https://urok.apkpro.ru/#
NEePIEeHUKYIISIPHOCTH JIBYX TUIOCKOCTEH

39 [lepnieHIUKYIAPHOCTD MIIOCKOCTEN: TPU3HAK https://urok.apkpro.ru/#
NEePIECHUKYIISIPHOCTH JIBYX TUIOCKOCTEH

40 [lepnieHIUKYIAPHOCTD MIOCKOCTEN: TPU3HAK https://urok.apkpro.ru/#

NEPNCHAUKYIIAPHOCTU ABYX IUIOCKOCTEN
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41

Teopema o TpEX nepHeHAMKYIApax

https://urok.apkpro.ru/#

42

Teopema o TpEX nepHeHAMKYIApax

https://urok.apkpro.ru/#

43

Teopema o TpEX nepreHANKYIApax

https://urok.apkpro.ru/#

44

KonTtponeHast padota no temam "llepreHuKyIIpHOCTH
HPSMBIX U MI0cKocTel" U "YTIbl MEX Ty IPSIMBIMU U
miockocTaMu"

https://urok.apkpro.ru/#

45

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKJIBIEC U HEBBIITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPaHHHKA

https://urok.apkpro.ru/#

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS IIPU3MBI;
npsiMasi 1 HaKJIOHHAs! MPU3Mbl; OOKOBask M MOJIHAS
ITOBEPXHOCTH MPU3MBI

https://urok.apkpro.ru/#

47

[Tapannenenunen, NpsiMOYroJIbHBIN MapayIeICIUIE] U €ro
CBOMCTBA

https://urok.apkpro.ru/#

48

[Mupamupa: N-yronbpHasi mupaMuaa, TpaHu U OCHOBAaHUE
UpaMuibl; 00KOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUpaMUa

https://urok.apkpro.ru/#

49

[IpaBunbHBIE MHOTOTPAHHUKH: IOHSATUE MPABUIBHOTO
MHOTOTpaHHUKA; IPaBUJIbHAS IIPU3Ma U MIPaBUJIbHAS
MMpaMuia; IpaBUIbHAs TPEYroyibHas MUpamMuia u
MIPaBUWJIbHBIN TETpadIp; KyO

https://urok.apkpro.ru/#

50

[IpencraBneHue o MpaBUIILHBIX MHOTOTPAHHUKAX: OKTAdIp,
JOJICKadIp M UKOCAdIP.

https://urok.apkpro.ru/#

51

CI/IMMCTpI/IH B IIPOCTPAHCTBEC: CUMMCTPHUA OTHOCUTCIIBHO
TOYKH, HpHMOﬁ, IIOCKOCTH. DIIEMEHTHI CUMMCTpPUH B
nmupaMuaax, nmapajuiCjaCruicaax, nmpaBuJIbHbIX
MHOT'OrpaHHUKaxX

https://urok.apkpro.ru/#

52

Brruucrenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JIMaroHaH, YIiIbl

https://urok.apkpro.ru/#
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[Tnomaas GOKOBOM MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH

https://urok.apkpro.ru/#

53 IIPSIMOM IIPU3MBI, IUIOIIAb OCHOBAHUI, TEOPEMA O

OOKOBOI TOBEPXHOCTH MPSAMON PU3MBI

[Tnomanas OOKOBOI MOBEPXHOCTH M IIOBEPXHOCTH https://urok.apkpro.ru/#
o4 MPABWJIBHON MUPAMUJIBI, TEOPEMA O TUIOIAH OOKOBOM

MOBEPXHOCTH YCCUEHHOU MTUPAMHIBI
55 KonrponsHas paboTa no teme "MHOrorpaHHuKH" https://urok.apkpro.ru/#
56 ToHsTHE 06 06BEMeE https://urok.apkpro.ru/#
57 O6BEM THPAMITHI https://urok.apkpro.ru/#
58 O6BEM MHPAMHTET https://urok.apkpro.ru/#
59 O6bEM THPAMIIHI https://urok.apkpro.ru/#
60 O6BEM MHPAMHITEI https://urok.apkpro.ru/#
61 O6BEM PH3MBT https://urok.apkpro.ru/#
62 O6BEM TIPH3MBT https://urok.apkpro.ru/#
63 O6BEM PH3MBI https://urok.apkpro.ru/#
64 KonTtponrHas padota no teme "OO6bEMBI MHOTOI'PaHHUKOB" https://urok.apkpro.ru/#
65 [ToBTOpEHHUE, 0000IIEHNE CUCTEMATH3AIIUS 3HAHHH. https://urok.apkpro.ru/#

[TocTpoeHue ceueHuit B MHOTOTpaHHHKE

[ToBTOpeHue, 06001IeHNE CUCTeMAaTH3allUs 3HAHUH.

Brrunciienue paccTosTHAN: MEXY IBYMS TOYKaMH, OT
66 P B AY ABYM https://urok.apkpro.ru/#

TOYKH JI0 TIPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXTY

CKPEIIMBAOIIUMUCS MPSIMBIMH
67 HTorosas KOHTpOJbHAsA paboTa
68 [ToBTOpEHuUe, 0000IICHHE CHCTEMATH3AIUS 3HAHUH.
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Beluncnenue yriioB: MeXay CKpEeIMBAOIIUMUCS
MPSMBIMU, MEXIY IIPSIMOH U INIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJ10B MEXKIY IUIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paanyc, IMameTp;
IIOMIA/Ib MIOBEPXHOCTH CHephl

https://urok.apkpro.ru/#

Bzanmuoe pacrniosoxenue cepsl U INIOCKOCTH;
KacaTeJIbHasl INIOCKOCTh K cepe; IIIomaab

cdepbl

https://urok.apkpro.ru/#

N3obpaxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

https://urok.apkpro.ru/#

[Hunuaapudeckas TOBEPXHOCTh, 0Opasyromme
MUAJTUHIPUIECKON MMOBEPXHOCTH, OCh
MAJTUHIPUYECKON MOBEPXHOCTH

https://urok.apkpro.ru/#

Hunuaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTb,

o0pa3syroias 1 0Ch; TJIOMAIs OOKOBOW M MOJTHOU

IIOBEPXHOCTHU

https://urok.apkpro.ru/#

N300paxkeHne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CeueHus: MWINHIPA
(TIOCKOCTHIO, MapallIeIbHON W
MEPIEeHIUKYISAPHON OCH IIINHAPA)

https://urok.apkpro.ru/#

Konnueckas IMOBCPXHOCTD, 06pasy}omne
KOHHYECKOM IMOBCPXHOCTH, OCh U BCPIIHNHA
KOHHYECKOM MOBEPXHOCTU

https://urok.apkpro.ru/#

KOHYCZ OCHOBAaHHC U BCPIINHA, 06pa3y10maﬂ n
OCh; IIoImaab OOKOBOM U MOJTHOM IOBCPXHOCTHU

https://urok.apkpro.ru/#
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YceuéHHBIN KOHYC: 00pa3yrolue U BBICOTA,

https://urok.apkpro.ru/#

9
OCHOBaHUs 1 OOKOBAsi IOBEPXHOCTh
N300pakeHne KOHyca Ha TIIOCKOCTH. Pa3BépTka https://urok.apkpro.ru/#
10 koHyca. CeyeHust KOHyca (IMIOCKOCTHIO,
MapajuIeIbHOW OCHOBAHHIO, U TNIOCKOCTBIO,
MIPOXOJIAIICH Uepe3 BEpIINHY)
11 KoMOunarus ten BpaieHuss 1 MHOTOIPaHHUKOB https://urok.apkpro.ru/#
MHoTrorpaHHUK, ONTUCAHHBINA OKOJIO c(hephl; https://urok.apkpro.ru/#
12 cdepa, BIMcaHHAs B MHOTOTPAHHUK UJIU B TEJIO
BpaIICHUS
13 IMoustue 06 00béMe. OCHOBHBIE CBOICTBA https://urok.apkpro.ru/#
00BEMOB TeN
14 OGBEM ITHHpA, KOHYCA https://urok.apkpro.ru/#
15 O06bEM mrapa u omaas chepsbl https://urok.apkpro.ru/#
[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOMIECHUS https://urok.apkpro.ru/#
16 MEXTy IUIONIAIIMH TIOBEPXHOCTEH, 00bEMamMu
OT0OHBIX TE
17 KonTposbHas padora o Temam "Tena https://urok.apkpro.ru/#
BpamieHus" u "O0bemsbl Ten"
18 BekTop Ha IJIOCKOCTH U B POCTPAHCTBE https://urok.apkpro.ru/#
19 CroxeHre ¥ BBIYUTAHHE BEKTOPOB https://urok.apkpro.ru/#
20 YMHOK€EHNE BEKTOPA Ha YHUCIIO https://urok.apkpro.ru/#
21 Pa3noxxenue BekTopa 1o TpéM HEKOMILTaHAPHBIM https://urok.apkpro.ru/#

BCKTOpaM. HpaBI/IJ'IO Iapajiiejacnuicaa
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22

Pemrenune 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIPaBUII JCUCTBUM C BEKTOpaMU

https://urok.apkpro.ru/#

23

[IpsimoyrosbHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

https://urok.apkpro.ru/#

24

VYroa mexay Bekropamu. CkaliipHOe
MIPOU3BE/ICHUE BEKTOPOB

https://urok.apkpro.ru/#

25

Beruncnenue yriioB Mexy NpssMbIMH U
IIJIOCKOCTSIMHA

https://urok.apkpro.ru/#

26

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHUN
F€OMETPUUYECKHX 33]1a4

https://urok.apkpro.ru/#

27

KonTtponbHas padoTa o teme "BekTopsl u
KOOPAMHATHI B TPOCTPAHCTBE"

https://urok.apkpro.ru/#

28

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHu. OCHOBHBIC (PUTYPHI, (HAKTHI, TEOPEMBI
Kypca IUITaHUMETPHH

https://urok.apkpro.ru/#

29

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHui. OCHOBHBIE (UTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUHU

https://urok.apkpro.ru/#

30

HOBTOpCHI/IC, O606H_[€HI/Ie n cucreMarus3anus
3HAHHH. 38,,[[8.‘11/1 IIAHUMETPUHU U MCTOAbI UX
PCUICHHUA

https://urok.apkpro.ru/#

31

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 A
3HaHWH. 3a/1a4¥ TUTAHUMETPUH U METOJIbI UX
pereHus

https://urok.apkpro.ru/#

32

[ToBTOpEeHue, 0000IIEHNE U CUCTEMAaTH3ALHS
3HaHuil. OCHOBHBIE (DUTYPHI, HAKTHI, TEOPEMBI
Kypca CTEpEOMETPUH

https://urok.apkpro.ru/#
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33 HTorosast KOHTpoJbHAS padoTa 1

34 HOBTOPCHI/IC, 0000I1IeHNE U CUCTEMATHU3 AL 1
3HaHU#

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1J11 YHEHUKA
MaremaTrka: anredpa v Hayaja MaTeMaTH4eCKOTO aHaIn3a, TEOMETPHSL.
I'eomerpus 10-11-if knmacce: 6a30BbIi U yriyONEHHBINA YPOBHU:
yueonuk/JI.C.Atanacsn, B.®.byry3os, C.b.Kanomies (u ap.).-11-eusn.,crep.

— Mockaa: IIpocsemenune,2023. -287,(1)c.:un.-(MI'Y -mikoe).

METOJNYECKUE MATEPUAIJIBI JIUIS YUUTEJIA

1. 3uB B.I'. /lunaktryeckue matepuansl o reomerpun ais 10 kimacca. —

M.: [Ilpocsemenue.

2. 3uB B.I'., Meitnep B.M., baxauckwuii A.Il. 3agaun mo reomerpun s 7 — 11
kimaccoB. — M.: [IpocBenienue.

3. Caaksn C.M., byry3os B.®. U3yuenne reomerpun B 10 — 11 kmaccax:

Meroandeckue pekomeHaanuu K yueonuky. Kaura st yaurens. — M.:  IIpocBemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/7f414736
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