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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaromuxcs 10 —11 knaccoB pazpaborana Ha ocHoBe denepanbHOro rocynap-
CTBEHHOTO 00pa30BaTeNIbHOTO CTaHJapTa CpeaHero obmiero obpaszoBanus, ¢ere-
panbpHON pabouel mporpamMMsbl Mo yaeOHOMY npeaMery «MaremaTukay (6a30BbIid
YpOBEHb), B COOTBETCTBUU ¢ KoHIuenuuen pa3BUTHs MaTeMaTHYECKOTO 00pa3oBa-
Hus B P® (2013), Ha ocHOBE OCHOBHOM 00Opa3oBaTEIbHOMN MPOTPAMMBI CPEIHETO
obmrero oopazosanuss MOV CIII Ne 33, a Takke paboueit mporpamMmbl BOCIIUTAHUS
MOY CIHI Ne 33.

Peanuzanusi nmporpaMmMbl 00€CIIEUMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETEH-
[USMH, COCTaBIISIONIMMHU OCHOBY JIJISl CAMOPA3BUTUSI U HEMIPEPHIBHOIO 00pa3oBa-
HUS, IIEIOCTHOCTh OOUIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH O0YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca T€OMETPUHN HAa YPOBHE CpeaHEro odiero oopaso-
BaHUs OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANPEIMETHBIX U MpPeIMeT-
HBIX PE3YJIbTATOB OOY4YEHHS T€OMETPUM B HANPABJICHUM JIMYHOCTHOTO Pa3BUTHS
oOy4Jarormuxcs, GopMUpOBaHUS GYHKIIMOHATHHOW MAaTEMAaTHICCKON IPaMOTHOCTH,
U3YUYCHUS JPYTUX YUEOHBIX TUCIUILINH. PasBuTne y 0OyJaronuxcsi mpaBUIbHBIX
MPEACTABIICHUA O CYIIHOCTH W TPOUCXOXKICHUHU TEOMETPHUYECKHX aOCTPaKITUH,
COOTHOIIIEHUH PEATHLHOTO M WICAIBHOTO, XapaKTepe OTPAKECHUS MaTeMaTHYECKOM
HAYKOU SIBIEHUH U MPOIIECCOB PEeaTbHOTO MUPA, MECTE TEOMETPUU B CUCTEME HAYK
U POJIM MaTEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TO3HAHWUU W B TMPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUaIIMXCS, a TAKXKE Ka-
YECTB MBIIIJICHUS, HEOOXOIUMBIX JIJISl aIaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpust siBiIsieTCS OJAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus, TaKk Kak 00€CIeUurnBaeT BOBMOXXHOCTh M3YUEHUS KaK JTUCITHU-
TJTMH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MeITuIeHHEe, (popMUpyeMoe MPU W3YYEHUH OOYYaIONUMUCS T10-
HSATUWHBIX OCHOB T€OMETPHUU U MOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN B
X0JIe PEIIeHNs] TEOMETPUUYECKUX 3aJlay, YMEHHE BBIIIBUTATh W OMPOBEPTaTh TUIIO-
Te3bl HEMOCPEACTBEHHO WCIONB3YIOTCS TPH PEIIeHWH 3aJad eCTeCTBEHHO-
HAyYHOT'O IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIMIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JeATENbHOCTH dYesioBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €ro COIMAIbHOTO ObITHSA, hopMa oTpa-
JKEHUS OKPY’KAIOIIET0 MUPA, YCIOBHE YCIENTHOTO MO3HAHUSA W aKTHUBHOTO IPe00-



pa3oBaHUs NEUCTBUTENBHOCTH. OmnepupoBaHWE MPOCTPAHCTBEHHBIMH OOpa3zaMu
oOBeMHSET pa3Hble BHUIBI y4eOHON W TPYIOBOH JEATEIHHOCTHU, SBISICTCS OJHUM
13 MpohecCHOHATBFHO BaXXHBIX Ka4eCTB, MOITOMY aKTyallbHa 3amada (OpMHpPOBa-
HUS y 00YyYalolUXCsl MPOCTPAHCTBEHHOTO MBIIIJIEHUSI KaK pa3HOBUIHOCTH 00pas3-
HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOJITOTOBKE K MPAKTUYECKON
JESATEILHOCTH 110 MHOTUM HaITPaBJICHUSIM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHHs — 00111e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE O0yda-
IOIUXCSL Yyepe3 oOecrneueHne BO3MOKHOCTU MPUOOPETEHUS U MCIOJIb30BaHUS CHU-
CTEMaTUYECKUX T€OMETPUUECKUX 3HAHUN U JCUCTBUH, cielM(UIHBIX T€OMETPUH,
BO3MOYKHOCTH YCIEITHOTO TMPOIOJDKCHUS 0Opa30BaHMS IO CHEIUATBHOCTIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIB30BAHIEM T'€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpPOBHE IMpeAHA3HAayYEHA JIJIs 00yva-
IOIUXCSl CPEJHEeW WIKOJbI, HE HMCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOTO 00I1Iero oOpazoBanus. TakuM oOpa3zoM, oOydaroniuecs Ha Oa-
30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MAaTeMAaTHYECKHE YMEHWs, CBSI3aHHBIC CO
cnenuUKol TeOMETPUH M HEOOXOAUMBIC VIS KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTb U3YUUTh T€OMETPHUIO OoJiee r1yOoKo, ec-
JM B JAJbHEHIIEM BOZHUKHET HEOOXOJUMOCTh B TEOMETPUUYECKUX 3HAHUSX B MPO-
(dhecCHOHAIBHOU JIeSITeIbHOCTH.

JlocTkeHne 1eld OCBOSHUS MPOTrpaMMBbl 00ECIIEYNBACTCS PEIICHUEM COOT-
BETCTBYIOIIUX 3a7a4. [IpuopuTeTHhIMU 3aa4aMu OCBOEHUSI Kypca «I'eomeTpum»
Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opmupoBaHHE MpPEACTABICHUS O TEOMETPUHU KaK 4acTU MUPOBOM KYJIbTYpPhI
¥ OCO3HAHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (opmMupoBaHHE MPEACTABICHUS 0 MHOTOTPAHHUKAX M TeJaX BpAICHHUSI KakK O
BOKHEUIITUX MAaTEMaTHUYECKUX MOJIENSIX, TO3BOJISIONINX OMUCHIBATh U U3y4YaTh
pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

o (opmMupoBaHHE YMEHHUS pacro3HaBaTh HAa YEPTEKax, MOJACISIX U B PCATbHOM
MHpPE MHOTOTPAaHHUKH W TeJa BPAIICHHUSI,

e OBJIAJICHUE METOJAMH PEIICHUS 3a/1a4 Ha MOCTPOSHUS Ha M300PaKEHUSAX TIPO-
CTPaHCTBEHHBIX UTYD;

e (opmupoBaHHE yMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHSATUSIMUA O MHOTOTPaH-
HUKaX W TEJIaX BPAICHUS U MX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHWC AJITOPUTMAMHU PEIICHHUS OCHOBHBIX THIIOB 3aja4; (hOPMHpPOBAHUE
YMEHUS TTPOBOJIUTH HECIIOXKHBIE JI0KA3aTEIbHBIC PACCYXKICHUS B XOJIC pellie-
HUS CTEPEOMETPUUYECKUX 3aJ1a4 U 33/1a4 C IPAKTUICCKUM COJICPKAHUEM;



e Da3BUTUE WHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH O00ydaroImmuxcs,
MIO3HABATEJIbHOM AaKTUBHOCTH, HWCCJENOBATEIBCKUX YMEHHM, KPUTUYHOCTU
MBIILJICHUS;

e (GopMupoBaHHE (PYHKIIMOHAIBHON I'PAaMOTHOCTH, PEJIEBAHTHON T'€OMETpUU:
YMEHHME pacro3HaBaTh NPOSBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEHN B PEAIBHBIX KU3HECHHBIX CUTYALUAX U IIPU U3YUYEHUU JIPY-
TUX YYEOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH,
dbopMynTupOBaTh UX Ha SA3BIKE TE€OMETPUHU U CO3/AaBaTh T€OMETPUUECKHE MO-
JIEJH, IPUMEHATh OCBOCHHBIA N€OMETPUYECKUN alapaT Uil pEeIIeHUs Mpak-
TUKO-OPUEHTHPOBAHHBIX 33J1a4, MHTEPIPETUPOBATh U OLEHUBATH IOJIy4CH-
HBIEC PE3YJbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEpPEOMETPUH B HaYalle €ro U3y4yeHHUs 3a]ay, PelIaeMblX Ha YPOBHE UHTYUTUBHO-
ro NO3HaHMs, U ONpeAeNEHHBIM 00pa30M OpraHM30BaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMY-
JUPYET NPOTEKAHNE WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JalbHEHIIEMY U3Y-
YEHUIO MPEeAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yUYaIUXCs B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET pelIeHUs 3a/ad Ha co3ja-
HUE MPOCTPAHCTBEHHBIX 00pa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue obpa3a MPOBOAUTCS C OMOPOM HA HAIIISITHOCTb, & ONEPUPO-
BaHUE 00pa3oM — B YCJIOBUSX OTBJICUEHUS OT HAIJIITHOCTH, MBICIIEHHOTO U3MEHE-
HUS €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10—-11 xiaccax:
«MHororpanHukny, «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpezensercss He TOJNbKO MO COAEpkKaTeNbHbIM JIMHUSAM, HO U 110 ToAaM 00yde-
HUS Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHMSI paboueil MporpaMMbl, paclpeAesEHHbIM M0 TogaM OOy4eHHs], CTPYKTY-
pPUPOBAHO TaKUM OOpPa3oM, YTOOBI OBJAJECHHUE TE€OMETPUUYECKUMHU TMOHATHUSIMHU U
HaBbIKaMHU OCYUIECTBIISJIOCHh MOCIEA0BATENbHO U MOCTYNATEIbHO, C COOIIOIEHUEM
MPUHIMIA TPEEMCTBEHHOCTH, YTOOBl HOBBIE 3HAHHUS BKJIOYAINCh B OONIYIO CH-
CTEMY T€OMETPUYECKUX MPEACTABICHUI 00yUalOIIMUXCs, paclIupsis U yriyouss e€,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuH. Touka, mpsmas, IIOCKOCTh, IPOCTPaH-
cTBO. [loHsITHE 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTE-
PEOMETPUU U CIEIACTBUS U3 HUX.

B3auMHoe pacrosokeHrue MpsMbIX B MPOCTPAHCTBE: MEpeceKarolmuecs, na-
pajuieNibHbIE U CKpellMBaroluecs: npsimelie. [lapamienbHOCTh MPSMBIX U MIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAIIIENbHOCTh
TPEX MPAMBIX; NAPATIICIBHOCTh NMPAMON U MJIOCKOCTH. YTJIbl C COHAIIPaBIECHHBIMU
CTOpPOHAMHM; YTOJI MEXIy MPSMBIMH B MPOCTpaHCTBe. llapamienbHOCTh TIIOCKO-
CTEH: MapaJUIeNIbHbIE IIOCKOCTH; CBOMCTBA MapasuIeNbHBIX ILTIOCKOCcTer. IIpo-
CTEHIINe TPOCTPAaHCTBEHHbIE (DUTYypbl HA MIOCKOCTU: TETpa’Ap, KyO, mapasuiene-
ITUAIEN; IIOCTPOCHHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC MapajUiebHbIC U NEPIEHIUKYISPHBIE K MJIOCKOCTH, MPHU-
3HAK MEPICHAUKYISIPHOCTH MPSIMOM U TUIOCKOCTH, T€OpeMa O MpsIMOM MepIeH I1-
KYJISIPHOM IIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEKY IPSMOM U MIIOCKOCTHIO;
JBYTPaHHBIM YroJl, JUHEWHBIA yroia JByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKU N0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOW 10
MJIOCKOCTH, MPOEKIUs (UTYphl HA TUIOCKOCTh. [lepneHANKyASIpHOCTh MIOCKOCTEH:
MPU3HAK MEPHEHIUKYISIPHOCTU ABYX IUIOckocTed. TeopeMa o TpEX mepneHIuKy-
asipax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; NIpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, NpsMOYTroJdbHBIA Napaylieaenm-
neqn U ero cpoiictBa. [Iupamuaa: N-yroiapHas nmupaMujia, TpaHd U OCHOBAHUE IH-
paMuJibl; OOKOBasi U TOJIHAs TOBEPXHOCTh MUPAMUJIBI, MPaBUIbHAS U yCEUEHHAs
nupaMujia. DJIEMEHThI MPU3MbI U TiUpaMuibl. [IpaBuibHbIE MHOTOTPAHHUKH: TO-
HATHE MPAaBUWJIBHOTO MHOTOTPAHHHKA; IPaBUJIbHAS NIPU3Ma U MpPaBUIIbHAS TUPaAMU-
1a; TIpaBUJIbHAS TPEYTOJIbHAS MMUpaMUa U MPaBUIIBHBIN TeTpadap; Kyo. [Ipencras-
JIEHHWE O MPaBWIbHBIX MHOTOTPaHHUKAaX: OKTadJp, AoJeKa’ap U ukocadap. Ceue-
HUS IPU3MBI U TTUPAMUJIBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpPAMUIAX, NapaJlieienuIeiax, nIpaBuiib-
HBIX MHOTOTpaHHUKAaX.



Brruncnenmne 31€MEHTOB MHOTOTPAaHHHUKOB: p&€Opa, AuaroHanu, yriel. [lmo-
1a/1b OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIIOIMATh
OCHOBAHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH HpsAMOW npusmbl. [lmomans Ooko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHOW MUPAMHUJIBI, TEOPEMA O IUJIOIIAIN
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TomoGubIe Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOIMIAISIMU T10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[unuaapuyeckass TOBEPXHOCTh, 00pa3yrolIue MUIMHAPUYECKON MOBEPXHO-
CTH, OCb IWJIMHIAPUYECKONW MOBEpXHOCTH. [{unuHap: ocHOBaHus U OOKOBas IO-
BEPXHOCTb, 00pa3yrolas U OCh; IO OOKOBOW U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIas
U OCh; TUIONIAbr OOKOBOM M MOJHOMN MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyro-
I[ME U BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, 1MaMmeTp; IIoMaas MOBEpXHOCTH chepbl. B3a-
UMHOE pacrojoxeHue cdepbl M IUIOCKOCTH; KacaTelibHas IUJIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N306paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KomOunauu Ten BpallleHHsI U MHOTOTPAaHHUKOB. MHOTOIpaHHUK, OIMUCAH-
HBII 0KO0JI0 cpepbl; cepa, BMCcaHHAST B MHOTOTPAHHUK, UJTU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJIBHOTO TapajuieNienumnenaa u cueAacTBus u3 He€. O0bEM MUIMHAPA, KOHY-
ca. O6BEM mapa u miomaas chepsl.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIIECHUSI MEXAY IUIOMIAISIMU TI0-
BEpXHOCTEW, 00bEMAMH MOJOOHBIX TEII.

Ceuenus mumHapa (MapayjiebHO U MIEPICHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (mapasuielbHOE OCHOBAHUIO M MPOXOJISIIIEe Yepe3 BEPIINHY), CEUSHUS IIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mmockoctu U B mpocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemienne 3agay, CBsS3aHHBIX C MPUMEHE-
HHUEM MPABUJI JEUCTBUM C BeKTOpamu. [IpssmoyrosnbHas cucrema KOOpJAWHAT B IPO-
crtpancTBe. Koopnunatel BekTopa. Ilpocreimme 3amadym B KOOpAMHATax. YTOJI
MeXIy BekTopamu. CKaJsIpHOE NPOU3BEICHHE BEKTOPOB. BbluncieHue yrioB
MEXKy MPSMBIMH U IIIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO MTPU PELICHUU
r€OMETPUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTpaMMbI ydeOHOro mpeamera «Ma-
TEMAaTUKA» XapaKTEpU3yIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCUICKOrO OOIECTBA, MPEICTABICHUEM O MaTEeMaTHU-
YECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYpP, SBICHUMU, MPOIEIYP
IpaXKJaHCKOT0 oOIIecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEW POCCUMCKOTO Hapoia; c(OpMUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHMUSI, 3TUUYECKOTO MOBEJCHHUS, CBA3aHHOTO C MpPaKTUYe-
CKHM NPUMEHEHHEM JOCTWKEHUN HAYyKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PEIICHHM, PacCyXJICHUH; BOCIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MAaTEMATUUYECKUE 3HAHUSI B WHTE-
pecax 30poBOTO U 0e30macHOro odpasa >KM3HHU, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO (3I0POBOE NMUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHITHH U OT-
JpIXa, peryjsipHasi (pu3nyeckass aKTUBHOCTb); (DU3UYECKOTO COBEPUICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznu4yHbBIM cdepam TpodecCHOHaATBFHON ASSTEIBHOCTH, CBSI3aHHBIM C MaTeMaTH-
KOM U e€ MNPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieit
npodeccur U peaan30BbIBaTh COOCTBEHHBIE KM3HEHHBIC IUIAHBI, TOTOBHOCTBHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHMIO MU CaMOOOPa30BaHUIO Ha TPO-



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

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO SKOJIOTHYECKOUW KYJIbTYpPbI, TOHUMaHUEM BIUSHUS CO-
IIHaTbHO-3KOHOMHUYECKHUX ITPOIIECCOB HAa COCTOSHUE MPHUPOJHOM M COIMAIBLHOM
CpeIlbl, OCO3HAHUEM TJIOOAIBHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM; OpHUEHTa-
el Ha MPUMEHEHWE MAaTeMAaTHYeCKUX 3HAHWUW JUIsl PEIIeHUs 3a7ad B 00JacTH
OKpYXKalolel Cpejbl, IUIAHUPOBAHUS IMOCTYIKOB M OIEHKH WX BO3MOXKHBIX ITO-
CJICJICTBHH ISl OKPY KAIOIIEH CPEJIb.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTeMaTHde-
CKOM HayKH Kak c(epbl YeJIOBEUECCKOMN JCATEILHOCTH, ITANOB €€ pa3BUTHUS U 3Ha-
YUMOCTH JUISl Pa3BUTHS ITUBWIIM3ALIMH; OBJIQJCHUEM S3bIKOM MAaTeMaTHKH M MaTe-
MaTHYECKON KyJIbTypOl KaK CPEICTBOM TO3HAHUS MHUPA; TOTOBHOCTBHIO OCYIIICCTB-
JSTh TIPOEKTHYIO U MCCIIEI0BATEILCKYIO IeATeIbHOCTh HHINBHIYAIBHO U B TPYTI-
Ie.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«MaremaTuka» XapaKTepU3YIOTCsl OBJIaJICHUEM YHUBEPCAIbHBIMU HO3HAGAMETb-
HbIMU OeliCmMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeLCMBUIMU, YHUBED-
CATIbHLIMU Pe2YTIAMUBHBIMU OeUCNBUSIMU.

1) Vuusepcanvuvie nosnasamensuvle oeticmaus, obecneuusarom popmupo-
sanue 6aA308bIX KOZHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0C80eHUe Memooo8 No-
3HAHUSL OKPYHCAlowe20 Mupa, npumMeHeHue 102UYecKux, Ucciedo8amenbCKux one-
payuil, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpe/ICIICHHS TTOHSATUH; YCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH-
buKkaim, OCHOBaHUA JJIs1 0000IIEHUSI U CPABHEHMSI, KPUTEPUU MPOBOJIU-
MOTO aHaJIN3a;

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

e BBISBIISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IMPOTHUBOPE-
yus B (paKTax, MaHHBIX, HAOIOICHUSX M YTBEPKICHUAX; MpeIaraTh Kpy-
TEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN M TIPOTUBOPEUNIA;



e JIeJaTh BBIBOJBI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ICTyKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHUH 10 aHAJIOTHH;

e TPOBOAMUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKIe-
HUM (TIpsIMbIE U OT MPOTUBHOTO), BBHICTPAMBATh APTYMEHTAIIMIO, MPUBO-
JUTh TIPUMEPBI U1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbBIOMpaTh croco0 pelieHus: yueOHON 3a1a4un (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pelleHus1, BEIOUpaTh HauboJee MOIXOIAIIUN C YIETOM CaMOCTO-
ATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOpEUYUE, MpodIeMy,
yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, apTyMEHTH-
pOBaTh CBOIO MO3ULUIO, MHEHHUE;

e TPOBOAMUTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, MCCIIEI0BA-
HUE 10 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTW4ecKOoro OObeKTa, sBje-
HUSI, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHS-
MU, TIPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATAM
NPOBEAEHHOTO HAOMIONEHHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IIPOIIECCA, a TAKXKE BBIJIBUTATH
MPENATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunpopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U IS PEIICHUS 3a4a4u;

e BBIOMpaTh MHPOPMALUIO M3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIM3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PAZTUIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpHUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIIEHUBATHh HAAEKHOCTH MH(MOPMAIMH 10 CAMOCTOSITENHHO CHOPMYITUPO-
BaHHBIM KPUTEPHSIM.

2) Ynusepcanvrvie KoMmMyHuUKamuenble oeticmausi, 0becneuusarom cgopmu-

POBAHHOCMb COYUATILHBIX HABLIKOE 00)YAIOUUXCS.

OO0menne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYKJIEHUS B COOTBETCTBHH 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 X07i¢ 00CYKJICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TEMBI,
po0JIeMBI, peIlaeMO 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PEILICHUS; COMTOCTABIISTh CBOU CYXKICHHUS C CY)KICHUSIMHU IPYTUX YIaCTHU-
KOB JHiaJiora, OOHAPYKUBATh Pa3IMIMe M CXOJCTBO IMO3HIIUIN; B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPECTaBIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIICPUMEHTA, HUCCIe0Ba-
HUSI, TPOEKTA; CAMOCTOSATEIILHO BEIOUPATH (hOpMAT BBICTYIUICHUS ¢ YUETOM
3a]1a4 Pe3CHTAIMH U 0COOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

NOHUMAaTh M MCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHIWBHIyallb-
HOW paboThI IPH pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JESTEIbHOCTH, IJIAaHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboThl, pacipe-
JeNSTh BUIBI padOT, TOTOBApUBATHCS, OOCYKIATh MPOLIECC U PE3YyJIbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» U UHBIE); BBINOJIHATH CBOIO YaCcTh pabOThI U KOOP-
JUHUPOBAaTh CBOW JIEWCTBUS C IPYTMMH YJE€HAMU KOMAaHbI, OLICHHBATh
Ka4ueCTBO CBOETO BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPO-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvle pezyniamuensle Oeticmsus, obecneyusaiom Gopmuposa-

HUe CMbICIIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
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:

BJIaJIeTh HABBIKAMU IMO3HABATEIIBHOM pedICKCHH KaK OCO3HAHHUS COBEpIIa-
€MbIX JICUCTBUM W MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJCTh
criocobamMu caMOIIPOBEPKU, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTa pellie-
HHUSI MAaTEMaTUYE€CKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NP PELICHUU 3a/a-
YU, BHOCUTh KOPPEKTUBBI B JICSITEIHFHOCTh HA OCHOBE HOBBIX 00CTOSTEIIb-
CTB, JJAHHBIX, HANJICHHBIX OITUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yjbTaTa LEJIM U YCIOBUSM, OOBICHIThH MPHU-
YWHBI JOCTMKECHUS WIN HEAOCTUKECHUS PE3YJIbTATOB JESATEIbHOCTH, HAXO-
JUTH OMIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IPH PELICHUH T€O0-
METPUYECKHUX 3a7ad.

OnepupoBaTh NOHATHIMU: MAPAIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTs B3aMMHOE pacloiOKEHUE MPSAMBIX U TUIOCKOCTEN B MPO-
CTPaHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yrIja; IpajycHas Mepa
JBYTPAHHOTO yIJa.

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

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (UpamMujaa; rnpusma, mps-
MOYTOJIbHBIN Mapaiesenune, Kyo).

KnaccuguimpoBaTs MHOIOrpaHHUKH, BBIOMpasi OCHOBAHUS IS KilaccU(UKa-
UMY (BBIMYKJIBIE U HEBBITYKJIbIE MHOTOTPAHHUKHU; MPABUIbHBIE MHOTOI'PaHHUKH;
IpsIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIeIUuIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIOJIb3YSl METO/ CJIEJIOB.

CTpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBINOJHATH (BBIHOC-
HbI€) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y.

Pemarsb 3a1aun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 0Opa3nam Wiu
QITOpUTMAaM, IPUMEHSS W3BECTHBIE aHATUTHUYECKUE METO/BI IPU PELICHUM CTaH-
JApTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIY IBYMs TOY-
KaMH, OT TOYKH JI0 MPSIMOMN, OT TOYKH J0 MIJIOCKOCTH, MEXAY CKPEUIMBAIOIIUMHUCS
PSMBIMHU.

Pemmars 3aaun Ha HaxOXKIAEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOpPUTMAaM, IPUMEHSSI W3BECTHBIE aHATMTHYECKUE METOJBI IPU PELIEHUH CTaH-
JApTHBIX MaTeMaTHYECKUX 3a/1ad Ha BBIYMCICHHUE YIJIOB MEXAY CKpEUIMBAIOIIN-
MUCS TPSIMBIMH, MEXAY MPAMON M IJIOCKOCTbIO, MEXKIY IIOCKOCTSIMH, ABYTpaH-
HBIX YTJIOB.

Bbruncnsate 00bEMBI M TIJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (HOPMYIT; BBIYUCISATh COOTHOIIECHUSI MEXY IUIOIIA Is-
MU MTOBEPXHOCTEHN, 00BEMaMU TOJ0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MOHATUAMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U ILJIOC-
KOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH MHGOPMAIIMIO O TMPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax U pu-
CYHKax.

[TpumensaTs reomerpuueckue (akThl sl PEIICHUS CTEPEOMETPUUYECKUX 3a-
Jlay, MPEANnoJaraliiX HECKOJIBKO I1aroB PEIICHHUs], €CJIM YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumMeHATP HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KHU3-
HU, PaCIlO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MOJY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYallUM U NPUMEHATHh U3yUYEHHBIE TIOHATHS B IIPOLIECCE MMOMCKA PELICHUS MaTe-
MaTUYECKA CHOPMYIUPOBAHHON MPOOJIEMBbI, MOAEIUPOBATh PEAbHbIE CUTYyalluU
Ha SI3bIKE T€OMETPUU, HCCIIEI0BATH IOCTPOCHHBIE MOJIETH C UCITOIb30BAHUEM T'€0-
METPUYECKUX MOHATHUI U TEOpEM, almapaTa ajareOphl; pelarb NpaKTUYECKUue 3a-
Jla4M, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEJINYHH.

11 KVIACC

OnepupoBaTh NOHATUAMU: IHJIUHIPUYECKAs TOBEPXHOCTh, 00pa3yloue u-
JUHAPUYECKONW TOBEPXHOCTH; IMWJIMHIP; KOHHYECKas MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

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

Borauciste 00bEMBI U TJIOIIAM TTOBEPXHOCTEH TN BpaIlleHUs, TeOMETpHYe-
CKHX TeJl C TpUMEHEHUEM (popMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BITUCAHHBIN B cepy U OIHCaH-
HBI 0KOJI0 cpephl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (PUTYpBl OT PYKH M C IPUMEHECHUEM TPOCTHIX Yep-
TEXKHBIX HHCTPYMCHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATH MH(GOPMALIMIO O TMPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U pu-
CYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE AEUCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHO-
KEHHS BEKTOpa Ha YUCIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHM 00JIaAt0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXAY BEKTO-
paMu, CKaJsipHOE MPOU3BEICHUE BEKTOPOB, KOJIMHEAPHbIE U KOMILJIAHAPHBIC BEK-
TOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOPAMHU, CKaJIIPHOE MPOU3BEICHHUE, PACKJIaAbIBaTh BEKTOP MO JABYM HEKOJUIH-
HEapHbBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTs reoMerpuueckue (akThl A7 PEIICHHUs] CTEPEOMETPUUYECKUX 3a-
J1a4, TPEINoaraloliuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKkrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3a7aun Ha MOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUN M HAXOX-
JICHHE FeOMETPUUYECKUX BEJIMYUH MO 00pa3laM WM aJropuTMam, MPUMEHSS W3-
BECTHBIE METO/IbI NIPU PELIEHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a]a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4.

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

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTYaIluu W MPUMEHITh U3yYCHHBIC TTOHITHS B MPOIIECCE MOMCKA PEUICHHs MaTe-
MaTHYECKH CPOPMYTHUPOBAHHOW MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CHUTYaIlUU
Ha s3bIKE TEOMETPHUH, UCCIIE0BATh TOCTPOSHHBIE MOJIENH C MUCTIOIH30BAaHUEM T€O0-
METPUYECKUX MOHATUN M TEOpeM, amrmapaTa anareOphl; pelaTh MpaKTHUYECKHE 3a-
Jlaui, CBSI3aHHBIE C HAXO0XJACHUEM FeOMETPUUYECKUX BEJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne JdomuHupywomee
HaumeHoBaHue pa3/ie/ioB U TeM NPO- Kon- (undpossbie) odpa-
n/n Ipakruye- HaInpaBJIeHHeE BOC-
rpamMMblI Bcero  TpoJsbHbIE 30BaTeJIbHbIE pe-
cKHe padoThl NUTAHUA
padoTsI CypChI
€HHOCTb HAyYHOTO
1 Beenenue B ctepeoMeTpuio 10 https://resh.edu.ru/ 1 v
MO3HAHUS
[TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. €HHOCTh HAyYHOTO
2 P poctp . 12 1 https://resh.edu.ru/ 1 ¥
[TapaniensHOCTh MPSAMBIX U ITOCKOCTEN MO3HAHUS
[lepneHIMKYISIPHOCTD NPSAMBIX U ILIOC- €HHOCTb HAyYHOTO
3 PHSHATEY P P 12 https://resh.edu.ru/ 1 i
KOCTEH MO3HAHUS
€HHOCTh HAyYHOTO
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1 https://resh.edu.ru/ 1 e
MO3HAHMS
€HHOCTb HAy4yHOTO
5 MHororpanHuKu 11 1 https://resh.edu.ru/ i i
MO3HAHUS
€HHOCTb HAyYHOTO
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/ 1 v
MO3HAHMS
IToBTOpEHME: CEUEHMs], pACCTOSHUS U €HHOCTb HAy4yHOTO
7 P P 4 1 https://resh.edu.ru/ 4 ya
YTIIbI MO3HAHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68 5

I'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JdomuHuMpyo1Iee
HaumeHoBaHue pa3jiesioB u (undposbie) 00pa-
n/n Kourposbnbie IIpakTuyeckue HalpaBJIeHHEe BOC-
TeM NMPOrpaMmbl Bcero 30BaTeJ/IbHbIE pe-
padoThI padoThI NUTAHUSA
Cypchl
CHHOCTHb HAY4YHO-
1 Tena BpameHus 12 https://resh.edu.ru/ i I
ro NO3HAHUS
CHHOCTH HAY4YHO-
2 OO0bEMBI TEN 5 1 https://resh.edu.ru/ 1 v
r'0 TIO3HAHUS
BexTopsl 1 KOOpAMHATHI B IIPO- €HHOCTh HAay4YHO-
3 P bA P 10 1 https://resh.edu.ru/ i ya
CTpaHCTBE ro MO3HAHUS
IToBTOpenue, 0000IICHNE, CH- E€HHOCTh Hay4HO-
4 P e 7 1 https:/resh.edu.ru/ 1 i
cTeMaTHu3alus 3HaHui ro MO3HAHUS
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

— Teomerpus, 10-11 kmaccel: yueOHUK a1 0011e00pa3oBaTeIbHBIX yUupe-
KIeHUU: 0a30BbId U mpoduiabHbINA ypoBeHb/ AtanacsH JI.C., Byty3oB
B.®., Kagomues C.b. — M.: IIpocsernienue

— T'eomerpus, 10 kmacc/ Mepsnsik A.I'., Homuporckmii [[.A., Tlononckuii
B.b., SAxup M.C. — M.: Benrtana-I'pad

— Teomerpus, 11 kmacc/ Mepamsak A.I'., Homuporckuit JI.A., IlomoHckuit
B.b., dxup M.C. — M.: Bentana-I'pad

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

— T'eometpust. unaktudeckue matepuaibl. 10 kimacc: yueOHoe mocooue
U1l 0011e00pa30BaTENbHBIX YUPEXKACHUN: 0a30BbIH M MPO(UIbHBIN
ypoBens/ 3uB B.I'. — M.: [IpocBerniecHue

— Teometpus. [lunaktuueckue mMarepuansl. 11 kimacc: yueOHoe mocoOue
U1l 0011e00pa30oBaTENbHBIX YUPEXKACHUN: 0a30BbIH M MPO(UIbHBIN
ypoBens/ 3uB B.I'. — M.: [IpocBemenue

— Mepznak A.I'. Maremartuka: anrebpa U Hadaja MaTeMaTUYECKOrO aHa-
nu3a, reomeTpus. 'eomerpus. ba3zoBeiil ypoBeHb: 10 kinacc: nunaktuye-
ckue marepuaisl. — M.: [IpocBenienue

— Mepznak A.I'. Maremartuka: anrebpa U Hadajga MaTeMaTUYECKOTO aHa-
nu3a, reomerpus. ['eomerpusa. bazoBblil ypoBeHb: 11 kmacc: numaktuye-
ckue marepuainsl. — M.: [IpocBenienue

— banasn 3.H. I'eomeTpusi: camocTosiTebHble pabOThl Ha TOTOBBIX Yep-
texxkax: 10-11 xkmaccel — PoctoB H//1: ®ennkce, 2023

— I'eomerpus. 10-11 knaccel: 3agaHus Ha TOTOBBIX YEpPTEkKax MO CTEPEO-
metpun/ I'.W. KoBanesa. — Bonrorpaa: Yuurens

— I'eomerpus. 10-11 kmaccel: TeCThl JUIsl TEKYLIEro U 00001AI0IEro KOH-
tpossi/ .. KoBanesa, H.U. MasypoBa — Bonrorpan: Yuutensb

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
— https://resh.edu.ru/

— bubmmoreka 1JOK
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