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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «I'eomerpusn» 6a3oBOro ypoBHS AJis
obyuatomuxcs 10 —11 knaccoB pazpaborana Ha ocHoBe dDenepaabHOro rocyaap-
CTBEHHOI'O0 00pa30BaTEIbHOIO CTaHJApTa CPeAHEro oluiero oOpazoBaHus, C yué-
TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHM, MPEIbSIBIIEMBIX K MATEMAaTUYECKOMY
00pa30BaHMIO, U TPAAMUIIMIA POCCUICKOTO 0OpazoBaHus. Peanusanus mporpaMMel
o0ecreunBaeT OBIACHUE KITIOYEBHIMU KOMIIETEHIIUSIMU, COCTABIISIOIIUMU OCHOBY
JUISL CaMOpPa3BUTHSL U HENPEPBHIBHOTO 00pa30BaHus, LIEJIOCTHOCTh OOIIEKYIbTYPHO-
r0, JINYHOCTHOT'O U MTO3HABATENBHOIO PA3BUTHS JINYHOCTU O0YUYaAIOLIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOT0O Kypca T€OMETPUM Ha YPOBHE CpeAHEro odiero oopaso-
BaHMs OOYCIIOBJICHA MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U IPEIAMET-
HBIX PE3YJIbTATOB OOY4YEHHS T€OMETPUM B HANPABJICHUM JIMYHOCTHOTO Pa3BUTHS
oOy4aromuxcs, GopMupoBaHus GyHKIUOHATHHOW MAaTEMaTUYECKON IPaMOTHOCTH,
U3YUYCHUS JPYTUX YUEOHBIX TUCIUILINH. PasBuTne y 0OyJaronuxcsi mpaBUIbHBIX
MIPEICTABIICHUA O CYIIHOCTH W TPOMCXOXKICHUHM TEOMETPHUYECKHX aOCTPAKITUH,
COOTHOIICHHH PEaTbHOTO M HACATBHOTO, XapaKTepe OTPAKCHHUS MAaTEeMaTHICCKOM
HAyKOU SIBICHUI U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU B CUCTEME HAYK
U POJIM MATEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TMO3HAHUU U B IMPAKTHKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOT'O MHUPOBO33PEHUS yUalTUXCs, a TakKe Ka-
YECTB MBIIUICHHUS, HEOOXOUMBIX JIJIS aanTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBsieTCs OJAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
o01iero oOpa3zoBaHus, TaKk Kak 00€CIeurnBaeT BOZMOXHOCTh U3yUeHUs KaK TUCIIU-
TUJTMH €CTECTBEHHO-HAYYHOU HANpPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MeIuIeHHe, (opMUpyeMoe Mpu W3YyYEeHUH O0YJarONUMUCS T10-
HSATUWHBIX OCHOB TE€OMETPHUH U IMMOCTPOCHUHU IIETIOYKH JIOTHICCKUX YTBEPKICHUN B
X0JIe PEIICHHUs] TEOMETPUUYECKUX 3aJ]layd, YMEHHUE BBIIBUTATh W OMPOBEPraTh TUIIO-
T€3bl HEMOCPEJCTBEHHO WCIOJB3YIOTCS TMPU PEIICHUU 3aJad €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeNbHOCTH dYenmoBeka. OpHEeHTalus YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJIUMOE YCIIOBHE €ro COIMAIBHOTO ObITHSA, (hopMa OTpa-
KEHUS OKPY’KAIOIIET0 MUPA, YCIOBHUE YCIENTHOTO MO3HAHUS U aKTUBHOTO MPeoo-
pa3oBaHMs JACUCTBUTEIBHOCTH. OmEpUpoOBaHHWE MPOCTPAHCTBEHHBIMH OOpa3zaMu
oOBeaUHSAET pa3Hble BHJBI YUeOHON W TPYMOBOH JEATCILHOCTH, SIBISETCS OTHUM
u3 NpodhecCUOHATBFHO BAaXXHBIX KA4eCTB, MOTOMY aKTyallbHa 3amada (GopMHpOBa-



HUS y 00YYaromuXxcsi MPOCTPAHCTBEHHOTO MBINIJICHUS KaK PA3HOBHIHOCTH 00Opa3-
HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKON
JESATEILHOCTH 110 MHOTUM HAITPaBIICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOoM
ypoBHE 00yueHHsI — 00111e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE O0y4a-
IOLIUXCA yepe3 o0ecrneyeHne BO3MOXKHOCTH MPHOOPETEHUsI U MCIOJIb30BaHUS CH-
CTEMATUYECKUX TEOMETPUUCCKUX 3HAHWUN U JACUCTBUH, CHEIU(UIHBIX TEOMETPHH,
BO3MOKHOCTH YCIEIIHOTO MPOJIOJKEHUS 00pa3oBaHMs IO CHEIUATbHOCTAM, HE
CBSI3aHHBIM C MPUKIIAHBIM HCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma no reomeTpun Ha 0a30BOM YpOBHE IMpeAHa3HAayYeHa JJIsi 00yya-
IONUXCSl CPEIHEW IIKOJIBbI, HE WMCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHECHUN Ha
YpOBHE OCHOBHOTO 0011ero oopasoBanusi. Takum oOpa3om, oOydaromuecs Ha Oa-
30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHHUS, CBSI3AHHBIE CO
cnenupUKoil reOMeTpUN U HEOOXOAUMbIE ISl )KM3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OoJiee TIyOoKo, ec-
JM B JATbHEHIIEM BOZHHKHET HEOOXOIUMOCTh B TECOMETPUUCCKUX 3HAHUSAX B TIPO-
(dhecCHOHAIBHOM JIeSITeIbHOCTH.

JlocTikeHue 1efid OCBOEHUS MPOrpaMMbl 00€CIIeYnBaeTCS PEIICHUEM COOT-
BETCTBYIOIIUX 3a1a4. [I[pruopUTeTHBIMU 3ajja4aMu OCBOEHUs Kypca «I eomeTpum»
Ha 0azoBoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHHE IPEACTABICHHS O TCOMETPUH KaK YaCTH MUPOBOU KYJIBTY-

PBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BRXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIOMIUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA;

o (dopMupoBaHHE YMEHHS pacro3HaBaTh HA YEpTEk,axX, MOJEISIX U B peajb-
HOM MHUPE MHOTOTPAHHUKH U TeJa BPAICHUS;

e OBJIAJCHUE METOJAMH PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300pa’keHUSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHHE YMEHHs ONMEPUPOBATH OCHOBHBIMH IOHSATHSIMH O MHOTO-
TPaHHHUKAX W TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (GOpMHUPOBA-
HUE YMEHUS TIPOBOJUTH HECIIOKHBIC JIOKA3aTeIbHBIC PACCYKICHUS B XOJI€
pElICHUsT CTEPEOMETPUUECKHX 3a/a4 U 3a7ad C MPAKTUYECKUM COAepikKa-
HUEM;

e Pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEW O0ydaromux-
Csl, TIO3HABATEIILHON AaKTHUBHOCTH, MCCIICOBATEIHLCKAX YMEHUH, KPUTUY-
HOCTH MBIIICHHUS;



e (dopmupoBaHue (PYHKIHOHAIBHON TPaMOTHOCTH, PEJIECBAHTHOW T€OMET-
pUU: YMEHUE PACIO3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHITHH, 00b-
€KTOB M 3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTyalUUAX U IMpU
U3YYEHUHU JAPYTUX Y4E€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3a-
KOHOMEpHOCTEH, (OpMyJIMPOBaTh MX Ha SI3bIKE F€OMETPUU M CO3/1aBaTh
T€OMETPUYECKUE MOJEIIN, IIPUMEHITh OCBOCHHBIN T€OMETPUYECKUN arlla-
paT AJid peleHus: MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH
Y OLICHUBATh IIOJIyYCHHBIC PE3YJILTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEpPEOMETPUH B HA4YaJIe €r0 U3yYEHHUs 33]1a4, PEIIAEMbIX Ha YPOBHE HHTYUTUBHO-
ro MO3HAHMS, U OMPEACTIEHHBIM 00pa30M OpraHMW30BaHHAs padOTa HAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMY-
JUPYET NPOTEKAHUE WHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K NAJIbHEUILIEMY U3Y-
YEHUIO MPEeIMETa.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4aluxcs B Kypce CTepeOMETpUU MPOBOAUTCSA 3a CYET PELICHMS 3a/1ad Ha co3Ja-
HUE MPOCTPAHCTBEHHBIX 00pPa30B M 33Ja4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOAUTCS C ONMOPOM HA HATISAHOCTb, & ONEPHUPO-
BaHHE 00pa3oM — B YCIIOBHUSX OTBJICUEHHS OT HATJSAHOCTH, MBICIEHHOTO U3MEHE-
HUS €70 UCXOHOIO COJEpKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BeKTOpbI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenenseTcs He TOJIBKO MO COAep KaTelIbHbIM JIMHUSAM, HO U IO rojam olOyue-
HUS Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHusl.

Cozneprxanne 00Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiIbTaTaM OCBOE-
HUsl pabouell mporpaMMBbl, paclpeeIEHHBIM 110 rojaM 00y4eHHsI, CTPYKTYPHPOBAHO Ta-
KHUM 06p8.30M, YTOOBI OBJIAJICHUEC TCOMCTPHUIYCCKUMU ITOHATHUSAMU U HABBIKAMH OCYIICCTB-
JIAJI0CHh IMOCIICAOBATCIIbHO U IMOCTYIIATCIIBHO, C CO6HIOI[6HI/IGM IIpuHOMIIA IIPCEMCTBCHHO-
CTH, yTOOBI HOBBLIEC 3HAHHUS BKIIIOYAINCH B O6HIyIO CUCTEMY T'COMCTPHUYCCKUX IMPECACTAB-
JeHUH 00YyYaroIuXcs, pacmupsis U yrayomss e€, oOpa3ys MpOYHbIE MHOXECTBEHHBIC
CBA3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAH

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B

Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHS cTepeoMeTpuH. Touka, mpsmasi, IIOCKOCTh, IPOCTpPaH-
cTBO. [loHsiITHE 00 AaKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUHU: aKCUOMBI CTE-
PEOMETPUU U CIEIACTBUS U3 HUX.

B3auMHoe pacrosokeHrue MpsMbIX B MPOCTPAHCTBE: MEPECEKAOIINECs, Ia-
pajuieNibHbIe U CKpeIMBaroIuecs: npsamelie. [lapamienbHOCTh NPAMBIX U TIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAIIIENbHOCTh
TPEX MPAMBIX; NAPATUICIBHOCTh NMPSAMOW U MNIOCKOCTH. YTJbl C COHANIPABIECHHBIMU
CTOpPOHAMH; YTOJI MEXIy MPsAMBIMH B IpocTpaHcTBe. I[lapanienbHOCTh MIIOCKO-
CTEW: TMapaJUIeNbHbIE IIOCKOCTH; CBOMCTBA MapajuieNbHBIX ILIOCKOocTer. IIpo-
CTeHIIe MPOCTPAaHCTBEHHbIE (DUTYyphl HA IUIOCKOCTHU: TE€Tpa’rAp, KyO, mapasiene-
ITUAIEN; IOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHIUKYIISIPHBIE TIPSIMbIE B
MPOCTPAHCTBE, MPSIMbIC MapajUieIbHble U NEPIEHIUKYISIPHbIE K MJIOCKOCTH, MPU-
3HAK MEPIECHANKYISIPHOCTH MPSMON U MJIOCKOCTH, TEOpEMa O MPSIMOM NepHeH H-
KYJISIPHOM IIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKY IPSIMOM U MIIOCKOCTHIO;
JBYTPaHHBIN YroJl, JUHEWHBIA yroa [AByrpaHHoro yriua. llepnenaukynsp u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKU N0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOW 10
MJIOCKOCTH, MPOEKIUs (UTYphl HA TUIOCKOCTh. [lepneHANKyASIpHOCTh MIOCKOCTEH:
MPU3HAK MEPHEHAUKYISIPHOCTU ABYX IUIOCKOCTeH. TeopeMa o TpE€X MepreHIuKy-
asipax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAsl MOBEPXHOCTh npu3Mbl. [lapannenenunesn, npsAMOYroJibHbIM Napaieenu-
neqa U ero cpoiictBa. [lupamuaa: N-yronapHas nmupamMuja, rpaHd U OCHOBaHUE IH-
paMuJibl; OOKOBasi U TOJIHAs TOBEPXHOCTh MUPAMUJIBI, MPaBUIbHAS U yCEUEHHAs
nupaMmuia. DJIEMEHThI TIPU3Mbl U TtupamMuibl. [IpaBuiibHbIE MHOTOTPAHHUKH: T10-
HATHE MPAaBWJIBHOTO MHOTOTPAHHMKA; IPaBUJIbHAS MIPU3Ma U NpaBUJIbHAS TUPAMHU-
1a; paBUJIbHAS TPEYTOJIbHAS TpaMua U MPaBUILHBIN TeTpadap; Kyo. [Ipencras-
JIEHHWE O MPaBWIbHBIX MHOTOTPaHHUKAaX: OKTadJp, AoJAeKa’ap U ukocarap. Ceue-
HUS IPU3MBI U TTUPAMUJIBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpPAMUIAX, Mapajijieienuieiax, nIpaBuilb-
HBIX MHOTOTpaHHUKAaX.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lmo-
1a/1b OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIIOIMATh
OCHOBaHUi, TeopemMa 0 OOKOBOW MOBEPXHOCTU MpsiMoit mpu3Mbl. [lnomans 6oko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHOW MUPAMUJBI, TEOPEMA O IUIOIIATU
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TomoGubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHA T10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MOBEPXHOCTh, 00pa3yrolIye MIIMHAPUUECKON MOBEPXHO-
CTH, OCb IWJIMHIAPUYECKONW MOBEpPXHOCTH. [{unuHap: ocHOBaHuUs M OOKOBas IoO-
BEPXHOCTb, 00pa3yrolas U OCh; IO OOKOBOW U MOJHON MOBEPXHOCTH.

Konunyeckasi moBepXHOCTh, 00pa3yrone KOHUIECKOW MOBEPXHOCTH, OCh M BEPIIIH-
Ha KOHMYECKOM nmoBepxHocTU. KOHyc: OCHOBaHME M BepIlMHA, 00pa3yolas U oChb; II0-
maib O0KOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolne 1 BbICOTa; OC-
HOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IuameTp; MIOIIalb MOBEPXHOCTH cheprl. B3zanmuoe
pacnosoxxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MmIomaab chepsl.

N300paxkenue Ten BpalleHus! Ha MI0ckocTy. Pa3BEpTka nunuHapa U KOHyca.

KoMOuHanmu Ten BpalleHus: U MHOTOTPAHHUKOB. MHOTOTPAaHHMK, OMHCAHHBIN
0KoJI0 cpepbl; cdepa, BIMCAHHAS B MHOTOTPAHHUK, UITH TEJIO BPAILICHUS.

[Tonsite 00 06bEMe. OcHOBHBIE CBoOMcTBa 00BEMOB Tel. Teopema 06 00bEMe mpsi-
MOYTOJILHOTO Tapaiesienurnena u cieactsus u3 ne€. O0béM munuuapa, Konyca. O0bEM
mapa U rmiomaab cQepol.

[TonoOHuble Tena B mpoctpaHcTBe. COOTHOLICHHUS MEXIY IUIOMIAIIMU MOBEPXHO-
cTeil, 00bEMaMu MOJOOHBIX TEII.

CeueHus nuaMHApa (MapajijieabHO U MEPIEHIUKYIIIPHO OCH), CEYeHUs KOHyca (Ta-
pajieIbHOE OCHOBAHMIO U MPOXOSIIEe Yepe3 BEPIINHY), CEUCHHUSI 1Iapa.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muockoctd UM B mnpocTtpaHcTBe. ClOK€HHE U BBIYMTAaHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uncio. Pa3noxeHne BeKTopa o TpéM HEKOMILJIaHAPHBIM BEKTO-
pam. IlpaBuno nmapamnenenunena. Pemenue 3anay, CBSI3aHHBIX C TPUMEHEHUEM MPaBHII
JIEUCTBUM ¢ BekTopaMmu. [IpsMoyronpHas cucrema KoopAauHaT B nmpoctpaHcTee. Koopau-
HaThl BekTopa. [IpocTeiiime 3anayn B KoopJauHaTaxX. YToa Mexay Bekropamu. Ckamsp-
HOE MPOU3BEJICHUE BEKTOPOB. BrIuncieHue yrioB Mexay NpsMbIMHU U Iu1ockocTsaMu. Ko-
OpJIMHATHO-BEKTOPHBIA METOJI TPH PELICHUH T€OMETPUYECKUX 3ajad.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOTO mpeamera «Ma-
TEMAaTUKA» XapaKTEpU3yIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIeCTBa, MPEACTABICHUEM O MAaTeMAaTH-
YECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYpP, SBICHUMU, MPOIEIYP
IpaXKJaHCKOT0 oOIIecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSMU U HA3HAYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTIKEHUU B JPYTHMX HayKax, TEXHOJOTHUSX, cepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja; chOpMHUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHHUSI, 3TUYECKOTO MOBEJCHHUS, CBA3aHHOTO C MpPaKTHUYe-
CKHM IPUMEHEHHEM JIOCTHKCHUN HAYKU U JIEATEIIbHOCTHIO YUEHOTO; OCO3HAHUEM
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PCIICHHH, PacCyXJICHHH; BOCIIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUSI B UHTE-
pecax 3I0poBOTO U 0e30macHOTro 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3/I0POBBIO (3I0POBOC NMHUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHN U OT-
JpIXa, peryjsipHasl pu3nyeckass aKTUBHOCTb); (DU3UYECKOTO COBEPUICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznu4HbBIM cdepam TpodecCHOHaTBFHON ASSTENBHOCTH, CBSI3aHHBIM C MaTeMaTH-
KOM U e€ MNPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieit
npodeccur U peaanu3oBbIBaTh COOCTBEHHBIE KM3HEHHBIC IIaHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMUIO U CaMOOOPa30BaHUIO HA TPO-



TSOKEHUW BCEH JKM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHIE-
CKHX 3aJla4 MaTeMaTUIECKON HAPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO SKOJIOTHYECKON KYJIbTYphI, IOHUMAHHEM BIIHSHUS CO-
IIUaJIbHO-3KOHOMHUYECKHUX ITPOIIECCOB HAa COCTOSHUE IMPHUPOJHON W COIMATIBHON
CpeIlbl, OCO3HAHUEM TJIOOAIBHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM; OpUeHTa-
IMell Ha MPUMEHEHWE MAaTeMAaTHYeCKHX 3HAHUHW IS PEIIeHUs 3aJad B 00JacTH
OKpYXKarolel Cpejpl, IUIAHWPOBAHHUS IMOCTYIKOB M OIECHKH WX BO3MOXHBIX ITO-
CJICJICTBHH ISl OKPY KAIOIIEH CPEJIb.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTH4e-
CKOM HayKH Kak c(epbl YeJIOBEUECKON ACATEILHOCTH, ATAIIOB €€ pa3BUTHS U 3HA-
YUMOCTH JUISl Pa3BUTHS IIUBWIIM3AIMH; OBJIaJACHUEM S3bIKOM MAaTEeMaTUKH U Mate-
MaTHYECKON KyJbTYpOH KaK CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTB-
JISTh TIPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIPHOCTh HHINBUIYAIBHO U B TPYTI-
Ie.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematnka» XapaKTepU3YIOTCSI OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEIb-
HbIMU OelicmMBUAMU, YHUBEPCALbHBIMU KOMMYHUKAMUBHBIMU OeUCMBUSIMU, YHUBED-
CATIbHLIMU Pe2YTIAMUBHBIMU OeUCNBUSIMU.

1) Vuusepcanvuvie noznasamensusle oeticmeus, obecneuusarom hopmupo-
8anue 6A308bIX KOZHUMUBHBIX NPOYECCco8 00yuaroumuxcs (0ceoeHue mMemooos no-
3HAHUS OKpYJHCalowe20 Mupa, npumeHeHue 102Uu4ecKux, uccie0o8amenbCKux one-
payuil, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpe/ICIICHNS TTOHSATUH; YCTAaHABIUBATh CYIIECTBCHHBIN MPU3HAK KJIACCH-
dbuKkaim, OCHOBaHUA 711 0000IIEHHS] U CPaBHEHUS, KPUTEPUH TPOBOIU-
MOTO aHaJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEP-
JTUTENBHBIC U OTPULIATEIIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIE;

e BBIABIISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTHBOPE-
yus B (haKTax, TaHHBIX, HAOJFOJICHUIX M YTBEPKICHUSX; TIpe/jIaratb Kpu-
TEPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;



e JIeJaTh BBIBOJBI C MCIIOJH30BAaHUEM 3aKOHOB JIOTHKH, NCTYKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITFOUCHHH 110 aHATIOTHH;

e TMPOBOAMUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKIe-
HUM (TIpsSIMbIE U OT MPOTUBHOIO), BBHICTPAMBATh APTyMEHTAIIUIO, MPUBO-
JUTH IPUMEPBI U1 KOHTPIIPUMEPDI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbIOMpaTH croco0 pelieHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pellIeHus1, BEIOUpaTh HauboJee MOIXOIAIINN ¢ yU€TOM CaMOCTO-
ATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OpMHUPOBATH TUIIOTE3Y, apTyMEHTHU-
pOBaTh CBOIO MO3ULUIO, MHEHHUE;

e TPOBOAHWTH CAMOCTOATEIHHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIEI0Ba-
HUE 10 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, siBie-
HUSI, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTaMH, SIBICHUS-
MU, TIPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATAM
POBEAEHHOTO HAOMIONEHUS, WCCIEIOBAHMs, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MPENATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunpopmanueii:

e BBIABISITH ACPUIUTH MHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JJIs OTBETa
Ha BOIIPOC U IS PEIICHUS 3a4a4u;

e BBIOMpaTh MHPOPMALIUIO M3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIMU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PAZTUIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpHUPOBaTh MHGOPMAIHIO, TIPEICTABIIATh €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIEHUBATHh HAAEKHOCTH MH(GOPMAIMH MO CAMOCTOSITENHHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) Yuusepcanvuvie KOMMyHUKamueHble oeticmausi, 00ecneyusarom c@opmu-

POBAHHOCMb COYUATILHBIX HABLIKOE 00)YAIOUUXCS.

OO0menne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHUH C YCJIOBHSI-
MU ¥ IEJISAMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY



3peHUs] B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS IO XOIY
peleHus 3a1a9i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yiIbTar;

B X0JI¢ 00CYKJICHHS 3a]IaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
po0JIeMBI, peIlaeMO 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PCILICHUS; COMOCTABIISITh CBOU CYXKACHHUS C CY)KICHUSAMHU JPYTUX Y4aCTHU-
KOB JHiaJiora, OOHAPYKUBATh Pa3JIMIME W CXOJCTBO IMO3UIIUH; B KOPPEKT-
HOU opMe HopMyTHpOBaAThH pa3HOTIACHS, CBOM BO3PAKCHHSI;
NPECTABIATh PE3yJIbTAThl PEIICHUS 3a/1a4yM, YKCIICPUMEHTA, HCCIICI0Ba-
HUSI, TPOEKTA; CAMOCTOSTEIILHO BRIOUPATh JOPMAT BBICTYILICHHS C YIETOM
3a]1a4 Pe3CHTAIMH U 0COOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

NOHMMATh M HMCHOJIb30BaTh MNPEUMYLIECTBA KOMAaHIHON W HHIUBUIYAJb-
HOW paboThI IPH pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JESATEIbHOCTH, IJIaHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pacipe-
JeNSATh BUIBI padOT, JOTOBAPUBATHCS, OOCYKIATh MPOLIECC M PE3yJbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyX1€HUs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» U UHbBIE); BBINOJIHATH CBOIO 4acTh pabOThl U KOOP-
JUHUPOBAaTh CBOW JIEWCTBUS C IPYTMMH YJE€HAMU KOMAaHbI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaJia B OOIIUI MPOIYKT MO KPUTEPHUsIM, CHopMyaupo-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

3) Vuusepcanvhvle pezynsmuenwle Oeticmsus, obecneuusaiom Gopmuposa-

HUE CMbICIIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IMO3HABATEIIBHOM pedICKCHHU KaK OCO3HAHUS COBEpIIa-
€MbIX JICUCTBUU W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAICTh
criocobamMu caMOIPOBEPKU, CAMOKOHTPOJISI TIpOIlecca U pe3yJsibTaTa peliie-
HHUSI MAaTEMaTUYE€CKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PELUICHUU 3a]a-
YU, BHOCUTh KOPPEKTUBBI B JICSITCIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIIb-
CTB, JJAHHBIX, HANJICHHBIX OITUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yjbTaTa ILIEJIM U yCIOBUSAM, OOBSICHIThH MPHU-
YWHBI JOCTMKECHUS WM HEJOCTUKECHUS PE3YIbTAaTOB JAEITEIbHOCTH, HAXO-
JUTH OMIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IPH PELICHUH T'€0-
METPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE pacloiOKEHUE MPSAMBIX U TUIOCKOCTEN B MPO-
CTPaHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHUd ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHSIMH: MHOTOTPAHHMK, BBIITYKJIBIM M HEBBITYKJIBIM MHO-
TrOrpaHHUK, AIEMEHTHl MHOTOI'PAaHHHKA, IPABHJIBHBI MHOTOT'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (IUpamMujaa; mpusma, mps-
MOYTOJIbHBIN Napajuienenunes, Kyo).

KnaccuguimpoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBAHUS sl Kilaccu(uka-
UMY (BBIMYKJIBIE U HEBBITYKJIbIE MHOTOTPAHHUKHU; MPABUIbHBIE MHOTOI'PaHHUKH;
IpsIMbIE U HAKJIIOHHBIE PU3MBI, TapaJlICICIUIEIbI ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CTpouTh ce4eHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOC-
HbI€) IUIOCKUE YEPTEKH M3 PUCYHKOB NMPOCTBHIX OOBEMHBIX (DUTyp: BUI CBEPXY,
cOOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOpPUTMAaM, IPUMEHSS W3BECTHBIE aHAIMUTHYECKUE METOMBI IPU PELICHUM CTaH-
JApTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUN MEXy JBYMs TOY-
KaMH, OT TOYKH JI0 TPSIMOM, OT TOYKH JI0 TIOCKOCTH, MEXKIY CKPEIIMBAIOIIMMUCS
PSMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, PUMEHSS W3BECTHBIE aHATUTHYECKHE METOMbI IPU PELICHUH CTaH-
JApTHBIX MaTeMaTHYEeCKUX 3a/lady Ha BBIYMCIIEHHUE YIJIOB MEXAY CKpEIIMBAIOIIM-
MUCS TPSIMBIMH, MEXAY NPSIMOU M IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, JBYTpaH-
HBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (HOPMYIT; BBIYUCISATh COOTHOIIEHUSI MEXTY IUIOIIA s~
MU MTOBEPXHOCTEHN, 00BEMaMU MTOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOC-
KOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMAIUMIO O TMPO-
CTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YEPTEXKAX U PU-
CYHKax.

[TpumensaTs reomerpuueckue (akThl sl PEIICHUS CTEPEOMETPUUECKUX 3a-
Jlay, MPEANOoJararmlinX HECKOJIBKO I1aroB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATh mpoCTEWIINE MPOrpaMMHBIE  CPEACTBA MW IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U HKH3-
HU, PaCIlO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MOJY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYallUM U NPUMEHATHh U3yUYEHHBIE TIOHATHUS B IPOLIECCE MMOUCKA PEIIEHUs MaTe-
MaTUYECKA CPOPMYIUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAIbHBIE CUTYyalluu
Ha SI3bIKE TEOMETPUU, HCCIIEI0OBATH MIOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAHUEM T'€0-
METPUYECKUX MOHATUH U TEOpEM, almapara ajareOpbl; pemarb NpakTUYECKHUe 3a-
Ja4M, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh NOHATUSAMU: IUHIPUIECKAsE TTOBEPXHOCTh, 00pa3yrolue 1u-
JUHAPUYECKONW TOBEPXHOCTH; IMWJIMHIP; KOHHYECKas MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BparieHus (IMJIMHIIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Borauciste 00bEMBI U TJI0IIAM TTOBEPXHOCTEH TN BpallleHUs, FEOMETpUY e-
CKHX TeJl C TpUMEHEHUEM (popMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIUCAHHBIN B cepy U OINHCaH-
HBIN 0KOJI0 cpephl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (PUTYpHl OT PYKH M C IPUMEHECHUEM MPOCTHIX Yep-
TEXKHBIX HHCTPYMCHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUS.



W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U pU-
CYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE NEUCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHO-
KEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHU 00JIaIAI0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKY BEKTO-
paMu, CKaJsipHOE MPOU3BEICHUE BEKTOPOB, KOJIMHEAPHbIE U KOMILJIAHAPHBIC BEK-
TOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOPAMHU, CKaJIIPHOE MPOU3BEICHHE, PACKIIaJAbIBaTh BEKTOP IO JBYM HEKOJUIM-
HEapHbBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensaTs reoMerpuueckrue (akThl sl PEIICHUS CTEPEOMETPUUYECKUX 3a-
J1a4, TPEINoaraloliuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKkrde 3ajaud Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3a7aun Ha M0Ka3aTENbCTBO MATEMATHUYECKHX OTHOLICHWM M HAXOX-
JICHHE FeOMETPUUYECKUX BEJIMYUH MO0 00pas3laM WM aJropuTMaM, IPUMEHSs W3-
BECTHBIE METO/IbI NIPU PELIEHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a]a4.

[IpumeHaTs mOpocTedlIne MPOrPaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B TIPUPOJIE U JKU3-
HU, paclOo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONy4YeHHBIE 3HAHUS Ha TMPAKTUKE: aHAJU3UPOBATH PEaAJIbHbBIC
CUTYaIliu W NMPUMEHITh U3yYCHHBIC TTOHITHS B MPOIIECCE TTOUCKA PEIICHUS MaTe-
MaTHYECKH CPOPMYTHUPOBAHHOW MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CHUTYaIlUU
Ha sI3bIKE TE€OMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCTIOIB30BAHUEM T'€0-
METPUYECKUX MOHATUN M TEOpeM, amnmapara ajareOpbl; pemarh NpakTUYecKue 3a-
Jlaui, CBSI3aHHBIE C HAXO0XJACHUEM I€OMETPUUYECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaundecTBo 4acos JaekTpoHHbIe (UG-
Ne HaumeHoBaHue pa3/iesioB M TeM IPO-
KontpoibHbie | POBbIE) 00pa3oBa-
n/n rpamMMbl Bcero
padoTshI TeJIbHbIE pecypchl
1 BBenenue B crepeomMeTpuio 10
5 IIpsiMble 1 mIIOCKOCTH B IpocTpaHcTse. [la- 12 1
paJIETbHOCTD MPSIMBIX U IJIOCKOCTEN
3 [leprieHAUKYIAPHOCTH MPSMBIX U TIOCKO- 12
cTe
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuecTBo 4acoB

JaekTpoHHbIe (HU-

Ne i/ Ko]—[Tpo,]n,]-[],[e pOBbIe) oﬁpasosaTenb-
I'PaMMBbI Bcero
padoTbI HbI€ pecypchbl
Tena BpaieHus 12
OO0BEMEI Tel 5
BexTopbl 1 KOOpAMHATEI B MPOCTPAHCTBE 10
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3a- 7 1
U 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBo 4acoB Hara 210
Ne Tema ypoka
usyue- pecypchl
Bcero KP
HHUSA
1 OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA, IPSIMasi, INIOCKOCTh, TPOCTPAHCTBO. 1
2 [TonsTHE: nepecekaronmecs MI0CKOCTH 1
3 [TonsaTue nepecekaromyecs npsMas 1 MiIoCKOCTb 1
4 N300paskeHrie MHOTOTPaHHUKOB HA PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEkax 1
5 HauanbHble cBefieHUs 0 KyOe U upaMuie, X pa3BEPTKU U MOJIEIH. 1
6 CedeHust MHOTOTPaHHUKOB 1
7 [ToHsATHE 06 AKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUHN 1
8 AKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX 1
9 CrnencTBust U3 aKCMOM CTEPEOMETPHHU 1
10 = TlonsTHe 00 aKCHOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH 1
11 B3anmMHoe pacronioxkeHre NpsMbIX B IPOCTPAHCTBE: NEepECeKaroLIrecs, napa- 1
JIeNIbHBIE M CKPEIMBAIOLINECs IpsSMble
12 = TlapamienbHbIE MPSMBIE B IPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX MPSIMBIX 1
13 = IlapamienbHOCTH MPSIMOM M TUIOCKOCTH 1
14 = VYrusl ¢ coHanpaBiIeHHBIMUA CTOPOHAMHU 1
15 = VYron mexay npsiMbIMU B IPOCTPaHCTBE 1
16 = VYroa mexnay npsiMbIMHU B IIPOCTPAHCTBE 1
17 [TapannensHOCTh TUIOCKOCTEHN: MapajuiebHbIE TUIOCKOCTH 1
18  CgoiicTBa mapayuieabHBIX IIOCKOCTEH 1
19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HAa TUIOCKOCTHU: TETPAdp, KyO, mapai- 1
TIeTeTHTIe]T
20 = TloctpoeHue cedeHHil B TeTpadape 1




21 [TocTpoenue ceuenuit B KyOe U napasuiesienune/ie 1
99 KourpoJabHas padora 1 mo teme "IIpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE. 1
[MapanieabHOCTH NPSIMBIX H IIOCKOCTEH "
23 | IlepneHauKyJIsSpHBIE TIPSIMBIC B IPOCTPAHCTBE 1
24 | llpsiMble mapaieNnbHbIe K TUIOCKOCTH 1
25 | IlpsMble nmepreHIUKYISIpHBIE K TUIOCKOCTH 1
26 = Ilpu3Hak neprneHAuKYISIPHOCTH MPSIMOM U TIOCKOCTH 1
27 | Tlpu3Hak nepneHAUKYISIPHOCTH MPSMOM U TIOCKOCTH 1
28 = Teopema o mpsiMON EPHICHIUKYIISPHOM MIIOCKOCTH 1
29 [leprnieH IUKYISAPHOCTD MPSIMOM U TIOCKOCTH 1
30  Pemrenue 3a1a4 Ha TEOPEMY O MPSAMOM MEPICHIUKYIISIPHOM IIOCKOCTH 1
31 [lepieHIUKYNSIp U HAKIOHHBIE 1
32 PaccrosiHHE OT TOYKH JI0 IMJIOCKOCTH 1
33 PaccrosiHre OT IpsIMO#A 10 TUIOCKOCTH 1
34  IlepneHauKynsp U HaKJIOHHbBIE 1
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOU U TIIOCKOCTHIO 1
36  JIByrpaHHbIi yrou 1
37 JInHEeNHBIN yroa ABYTPAaHHOIO yria 1
38  IlepneHauKyIsspHOCTb IIIOCKOCTEN 1
39  Ilpu3HaK NepreHANKYISIPHOCTH JBYX IJIOCKOCTEH 1
40 = Pemenue 3a/1a4 Ha MPU3HAK NEPHIEHIUKYISIPHOCTH ABYX IIOCKOCTEH 1
41  Teopema o TpEX MEPHEHAUKYISIPAX 1
42 | VYron Mexay OpsSMOH U IIOCKOCTBIO 1
43 Pemenue 3agad Ha TeopeMy 0 TPEX NEPHEHIUKYIAPAX 1
44 KonTpoabHas padora 2 no temam "lleprnieHIMKY/JISIPHOCTH NPSIMBIX H IIOC- 1
KocTeil" u yribl mexkay Humu''
45 [MoHsiTHE MHOTOTPAHHKKA, Pa3BEPTKA MHOTOTPAHHUKA 1




46 [Tpu3ma u ee OCHOBHBIC DIICMEHTBI 1
47 [Tapannenenunen, npsAMOYIrOJbHBII NapaIeICIUIE] U €ro CBOMCTBA 1
48 [TupaMuia u ee OCHOBHBIC DJICMEHTBI; IPaBHJIbHAS U YCCUEHHAS TTUPaMUIA 1
49 [TpaBriabHBIE MHOTOTPAHHHUKH: TIPH3Ma M TUPAMUJIA; TPEYTOJIbHAS IIUPaMH/Ia U TETPadIp; 1
Ky0
50 [pencTaBieHue o MPaBUIBHBIX MHOTOIPAHHUKAX: OKTAdP, TOACKAdIP U UKOCAdIP. 1
51 CuMMeTpHs B TPOCTPAHCTBE 1
52 BeruncieHre 3J1eMEeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHalu, yriibl 1
53 [Tnomanp 60KOBOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSMON TPU3MBI 1
54 [Tonrans GOKOBOM TTOBEPXHOCTH M TIOBEPXHOCTH TPABUIIEHOMN MTUPaMUIBI 1
55  KouTpoabHasi pa6ora 3 mo teme "MHOrorpanHuxku" 1
56 @ Ilonsrue 06 006bEME 1
57 OO6BEM MUpPaMHIBI 1
58 OO0BEM NMpaBUIIBHOM THPAMUIIBI 1
59  OObBE&M yceueHHOI TMpaMuIbI 1
60 Pemienne 3anau «O0bEM UpaMUIBD) 1
61 OO6BEM MPSIMOIA TIPHU3MBI 1
62 OOBEM paBUITBHON TPU3MBI 1
63 Pemenue 3anay «O0bEM PUZMBD» 1
64 KonTpoannas padora 4 o teme ""O0bEMbI MHOTOTPAHHUKOB ' 1
65 O0600menue u cuctemaruzanus 3HaHui «llocTpoeHne cedeHnii B MHOTOTpaHHUKE) 1
66 OO0o0mIeHne U cucTeMaTh3anus 3HaHuH. «BbIYrciIeHre pacCTOSHUN: MEXIY IBYMS TOY- 1
KaM»

67 Hrorosas koHTpONbHAs paboTa 1
68 OO0o0meHne u cucTeMaTh3anus 3HaHui «Beraucinenue yriiop» 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

No Tema ypoka KoandecTBO 4acoB Jara usy- €)1(0)
Bcero KP YeHus pecypcsl

1 Cdepa u map: eHTp, paanyc, AMaMeTp; MIOIaAb ITOBEPXHOCTH Cepbl 1

5 B3aumnoe pacronoxenue chepbl U IIIOCKOCTH; KacaTelabHasl INIOCKOCTh K ce- 1
pe; wiomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha mwiockoctu. CeueHus mapa 1

4 [{unuHapuyeckas MoBEPXHOCTb, 00pa3ymoIlne UIHHIPHUECKON TOBEPXHOCTH, 1
OCh LIUJIMHAPUYECKON TOBEPXHOCTH

5 Hunuaap: ocHOBaHUS ¥ OOKOBAsi TOBEPXHOCTH, 00Pa3yIOIIasi U OCh; TUIOIIAh 1
OOKOBOH U MOJTHON OBEPXHOCTH

6 N3o06paxkenue uunuHapa Ha miockoctu. PazépTka munnapa. CeueHus 1u- 1
JUHIPA

7 Konunueckas l'IOBerIiOCTL, o0pa3ymolre KOHU4eCKOW MOBEPXHOCTH, OCh 1 1
BEpILMHA KOHUYECKON TTOBEPXHOCTH

3 Konyc: ocHOBaHuWe 1 BepmnHa, 00pa3yromias ¥ OCh; IO b OOKOBOU H IOJI- 1
HOH IIOBEPXHOCTH

9 Y ceu€HHBII KOHYC: 00pa3yolire 1 BbICOTa; OCHOBaHMS U OOKOBasi MOBEPX- 1
HOCTH

10 N3o00paxenne koHyca Ha TUIOCKOCTH. Pa3BépTka konyca. CeueHust KOHyca

11 Kom6unarus ten BpauieHus: ¥ MHOTOIpaHHUKOB

12 MHororpaHHUK, ONMCaHHBINA 0KoJI0 chepsl; chepa, BHcaHHAS B MHOTOTPAHHHUK 1
WJIH B T€JIO BpallleHuUs

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBONCTBA 0OBEMOB Te

14 O0béM UIMHIpa, KOHYCA

15 O0BEM mrapa u iomaas cheps

16 [Tono6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY TIOMIAASIMH TOBEPX- 1

HOCTeH, 00bEMaMu MONOOHBIX TEN




17 Kontpoabsnasi padora 1 no temam "Terna Bpamienus u ux o0bEMbI " 1
18 BekTop Ha MJI0CKOCTH U B POCTPAHCTBE 1
19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB 1
20 YMHOKEHHE BEKTOpa Ha YUCIIO 1
21 PasnosxeHnue BekTopa o TpéM HeKOMILIaHApHBIM BekTopam. [IpaBuio napasmie- 1
aenumnena
22 Pewienne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICUCTBUM C BEKTOpaMU 1
93 [TpsimoyronbHas cucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa. 1
[Tpocreiimue 3agaun B KOOpAUHATAX
24 VYron mexay BekTopamu. CKaIpHOE MPOU3BEACHHE BEKTOPOB
25 Boruncnenue yrioB Mex1y NPSIMbIMU U TUIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIH METO/] TP PEIICHUH T€OMETPHUECKUX 3a1a4
97 KontpoabHasi padora 2 no teme ""BekTopbl H KOOPAUHATHI B POCTPaH- 1
crBe'
28 O06o0061ienne u cuctemaruzanus 3HaHUH. OcHOBHbIE (UTYPBI, (DAKThI IITAHUMET- 1
pun
29  OO6oOmenne u cucTemMaTu3anus 3HaHui. Teopembl Kypca IIIaHUMETPUN 1
30 O06o011eHre U cucTeMaTu3alus 3HaHui. 3a1auy IUTAaHUMETPUH U METO/IbI UX pe- 1
HICHUs
31 O06o011eHne U cucTeMaTu3alus 3HaHui. 3a1auy IUTAaHUMETPUH U METO/IbI UX pe- 1
HICHUs
39 O6061ieHre u cucreMarusanus 3HaHui. OCHOBHbIE (PUTYpBI, (PAKTHI, TEOPEMBI 1
Kypca CTepeoOMETPHH
33 HroroBasi koHTpoOJLHast paboTa 1
34 O06o01enre 1 cucTeMaTr3aIis 3HaHUK. 3a71a9i CTEPEOMETPHH M METOTbI UX 1
peleHus
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHO-
'O MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

VYyuebnuk: Anaracas JI.C. u ap. «I"'eometpust 10 — 11 knacc. bazoBblil ypoBeHBY.

Mocksa: «IIpocsemenune», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET: POII
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