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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aisa o0ydaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOTO O00pa30BaTENbHOTO CTaHAApTa CPEAHEro o0mero oOpa3oBaHHs, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEeOOBaHUM, MPEABSABISEMBIX K MaTEMaTUYECKOMY OOpAa30BaHUIO, W TPATULUNA POCCHUCKOrO
oOpazoBanus. Peanuzarus nporpaMmbl 0O€CIIEUMBAET OBJAJICHUE KIIOYEBHIMU KOMIIETCHLUSMHU, COCTABIISIIOIIMMHA OCHOBY
JUISL CaMOPa3BUTUS U HEMPEPHIBHOTO 00pa30BaHMSs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M MO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH O0yYaIOIINXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca T€OMETpUM Ha YPOBHE CpelHero oOiero oOpa3oBaHUs OOYCJIOBIIEHA MNPAKTUYECKOU
3HAYUMOCTBIO METANPEIMETHBIX U TPEIAMETHBIX PE3YJIbTaTOB OOYUYCHHSI TEOMETPHH B HANPABICHUU JTUYHOCTHOTO Pa3BUTHUS
oOyyaroruxcsi, popmupoBaHusi (yHKIIMOHATILHON MaTeMaTUYECKOW IpaMOTHOCTH, U3YUYEHUS APYTHX YUYEOHBIX TUCIUTLINH.
PazButre y oOydarommxcs NpaBWIbHBIX MPEACTaBICHUN O CYIIHOCTH M MPOUCXOXKJICHUH T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIIECHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTPAKEHUSI MAaTEeMAaTUYECKON HAYKOW SIBJICHHMA U MPOILIECCOB PEATBHOTO
MHUpa, MECT€ TE€OMETPUN B CHUCTEME HAYK W POJIM MATEeMAaTUYECKOTO MOJETHPOBAHUS B HAYYHOM TO3HAHWM M B TPAKTHKE
CHOCOOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS yHAIIUXCS, a TAKXKE KAueCTB MBILJICHUS, HEOOXOIUMBIX ISt
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OTHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHus, Tak Kak 00ecreurnBaeT
BO3MO>XHOCTh M3yUeHUS KaK TUCIUIUINH €CTECTBEHHO-HAYYHOW HAMpPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MebIIeHHe, GOpMUPYEMOE TPU U3YUSHUH 00YUYaIOIUMUCS MOHITHIHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU
IIETIOYKH JIOTUUECKUX YTBEP)KICHUHN B XOJI€ PEIICHUS] TCOMETPUUYECKUX 3aJ]]a4, YMEHHUE BBIIBUTATh M OMIPOBEPTraTh TUTIOTE3bI
HEMOCPEACTBEHHO HCIOIb3YIOTCS MPHU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSIX AEATEIHHOCTH YEIOBEKA.
OpueHTalis yeaoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBHOTO ObITHS, (pOpMa OTpaKeHus
OKpY’KaroIIero MHUpa, YCJIOBHE YCIHEIIHOTO MO3HAaHWS W aKTUBHOTO IMpeoO0pa3oBaHMs ACUCTBHUTENbHOCTH. OnepupoBaHHE



MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIWHSAET pas3Hble BHUJIbI y4eOHOW M TPYJOBOW MAEATEIBHOCTH, SBISETCS OJHUM W3
npo(hecCHOHANPHO Ba)KHBIX KayecTB, MOATOMY akTyallbHa 3a7ada (OpMHUpOBaHHS y OOYydYaloOIIUXCsS MPOCTPAHCTBEHHOTO
MBIIIJICHUSI KaK Pa3HOBUAHOCTU OOPa3HOTO MBIIUIEHHS — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K IPAKTUYECKOM
JESTEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.
I{ens ocBoeHMs mporpaMMbl yuebHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHHUs — o0Iieo0pa3oBaTeIbHOE U
OOIIEKYJIFTYpHOE pPAa3BUTHE OOYyYArOMIMXCS Yepe3 OO0eCleueHUE BO3MOXKHOCTU MPUOOPETEHHS U HCIOJIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPUYECKHX 3HAaHUH U JEUCTBUH, CHEUU(PUUHBIX TEOMETPUH, BO3MOXKHOCTH YCHEIIHOTO
POJI0JKEHUST 00pa30BaHMs O CIIEHUATIBHOCTSM, HE CBA3aHHBIM C MIPUKIIAAHBIM UCIIOIH30BAHUEM F€OMETPHUHU.
[IporpaMmma 1o TeomMeTpuu Ha ©0a30BOM YPOBHE NpeJHa3HadeHa g OOydaroluxcs CpeJHEed IIKOJbI, He
WCIIBITHIBABIINX 3HAUYNUTEIBHBIX 3aTPYyIHEHU Ha ypOBHE OCHOBHOTO 0011ero oopasoanus. Takum oOpazoM, oOyuaromuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMAaTHUYECKHWE YMEHHs, CBSI3aHHBIE CO CHEUU(UKOW TECOMETPHUH H
HEOOXOUMBIE I KU3HU B COBpEMEHHOM oO1ecTBe. KpoMe 3TOro, oHu UMEIOT BO3MOXKHOCTh M3YyUUTh T€OMETPUIO OoJiee
ri1y00KO, €CIU B 1ajbHEMIIEM BOZHUKHET HEOOXOJUMOCTh B TEOMETPUUECKUX 3HAHUIX B MPO(HECCUOHATIBHOM NEATENbHOCTH.
JlocTuKeHHE LEeAM OCBOEHMsSI MPOrpaMMbl OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX 3aaad. lIpuopureTHhIMU
3aj1auaMu ocBoeHUs Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIsiOTCS:
e (opmupoBaHHE TPEICTABICHUS O TE€OMETPHHM KaK YaCTH MHUPOBOM KyJNbTYpbl W OCO3HaHHME €€ B3aUMOCBS3U C
OKPY>KaIOIIUM MHPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIlICHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJIETISIX, TTO3BOJIAIONINX OMUCHIBATh U M3y4aTh Pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHHEe yMEHHS pacrmo3HaBaTh HAa YepTeX axX, MOJEISIX W B peaJbHOM MHPE MHOTOTPDAaHHUKHA U Tela
BpAIllCHNUS;

e OBJIAQJICHUE METOJIaMU PEIICHHS 3a7]a4 Ha MTOCTPOSHUS Ha N300PKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue ymeHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O MHOTOIPAHHHMKAX M TeJax BpalleHUS W HUX
OCHOBHBIMHM CBOMCTBaMU;

e OBJAJICHUE AITOPUTMAMH PEUICHHWs OCHOBHBIX THIOB 3a/aa4; (OPMHUPOBAHHE YMEHHS TPOBOJIUTH HECIOKHBIC
JI0Ka3aTeJIbHbIE PACCYKACHHSI B X0JI€ PELICHHUS CTEPEOMETPUUECKUX 3a7a4 U 337a4 C MPAKTUYECKUM COJIEPKaHUEM;



e Pa3BUTHE WHTEUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0OydYaronmuxcsi, MO3HABAaTEIbLHON AaKTUBHOCTH,
HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIILJICHUS;

e (QopMmupoBanue ¢GyHKIMOHAIBLHOM TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHUE pACIO3HABaTh MPOSBICHHUS
r€OMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEaNbHBIX >KU3HEHHBIX CUTYyalUsX U MpU U3yUYECHUU
JIPYTUX Y4Y€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIupoBaTh UX Ha S3bIKE
F€OMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJIEIU, TPUMEHATh OCBOCHHBIN r€OMETPUUECKUI ammapar JJid pelIeHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBAThH U OI[EHUBATh MOJIYUYEHHbBIE PE3YIbTATHI.

OTAn4uTenbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIIIETCS BKIIOUEHUE B KypC CTEPEOMETPHUH B Havalle €ro u3y4eHus 3ajad,
periaeMbiX Ha YPOBHE HMHTYUTHUBHOTO TO3HAHUS, W OMpPEACIEHHBIM 00pa30oM OpraHW30BaHHas padoTa HAJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJHUPYET MPOTEKAHUE HWHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JAJIbHEHIIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue oTnaércs HATISIHO-KOHCTPYKTUBHOMY METOIY OOYyYEeHHs, TO €CThb TEOPETHYECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-NPAKTUYECKON AEATEIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MNPEACTABICHUN Y
yYaIMXCsl B Kypce CTEPEOMETPUH MPOBOAMUTCS 3a CUET PEIICHUS 3aJlay Ha CO3/IlaHMe MPOCTPAHCTBEHHBIX 00Pa30B M 3aj]a4 Ha
orepupoBaHUE MPOCTPAHCTBEHHBIMU 0Opa3amu. Co3naHue oOpa3a MpOBOJUTCS C ONOPOM Ha HATISAHOCTh, a OIIEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBJICUEHHUSI OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COIepKaHMUS.

OcHoBHbIE coqiepxkaTenbHbIe TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukn», «IIpsiMble U MIOCKOCTH
B IIPOCTpaHCTBE», «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B MPOCTPAHCTBE». DOpMUPOBAHHUE JIOTMUECKUX YMEHHUH
pacnpenensercs He TOJbKO MO COAEpP)KAaTeIbHBIM JIMHUAM, HO M IO TrojaM OOydYeHHs Ha YpPOBHE CPEIHEro OO0IIero
o0pa3oBaHus.

Conepxxanue o00Opa3oBaHHsA, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJbTaTaM OCBOCHHMS paboyeid MporpaMmsl,
pacnpenenéHHbIM 0 ToaM 00y4YeHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBIIAJICHUE TEOMETPUUECKUMHU TIOHSITHIIMHU
M HAaBBIKAMHU OCYIIECTBIISIOCH MOCJEAOBATENFHO U MOCTYNATENbHO, C COOJIIOICHUEM TPHUHIIUIA MTPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAJIUCh B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTaBICHUN 00YyUYarOIIUXCs, pacIUpss U yriryOssis eé,
00pasysi IPOYHbIE MHOXKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoauTcs 2 yaca B Henemo B 10 kimacce u 1 wac B Hexemo B 11 kiacce, Bcero 3a ABa roja
oOyuenus - 102 yueOHbIX yaca.
COJAEPKAHUE YYEBHOI'O KYPCA

10 KJTACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00 akcMOMaTHYEeCKOM
MMOCTPOCHUM CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CIEICTBUSA U3 HUX.

B3auMHOe pacrnonoxeHne NpsAMbIX B MPOCTPAHCTBE: MEPECEKAOIINECS, MapaUIeIbHbIC U CKPEIIUBAIOIINECS IPSMBIE.
[TapaienbHOCTh MPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MApPAJIEIbHbBIE MPSAMBIE B MPOCTPAHCTBE; MAPAILICIBHOCTh TPEX
MPAMBIX; IAPAJUICIBHOCTh IMPSIMOM M IUIOCKOCTH. YTIJIbl C COHANPAaBICHHBIMU CTOPOHAMH; YIOJ MEXAY IpPSMbIMU B
npoctpancTBe. IlapajuielbHOCTh  IIOCKOCTEM: MMAapaJUICNIbHBIE IUIOCKOCTH; CBOMCTBA IAPAJUIEIBHBIX IIJIOCKOCTEM.
[IpocTeiine MpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETpa’Ap, KyO, mapasuiesienumne1; MoCTPOCHUE CEUYECHUM.

[TepneHaUKyASIPHOCTD MPSIMOM Y IUIOCKOCTH: MEPHEHIUKYISIPHBIE TIPSAMBIE B MMPOCTPAHCTBE, MPSIMBIE MTApAIICTbHBIE U
MEPIEHAUKYJSIDHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH MNPSIMOM U IUIOCKOCTH, TeOopema O NpsSMOU
MEPIIEHAUKYJSIPHON MUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSAMOUN U IUIOCKOCTBIO; ABYTPAHHBIM YIrOJI, TUHEUHBIN
yros ABYrpaHHOro yria. [lepneHauKynsp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHUE OT IPSAMOU 10
MJIOCKOCTH, TPOCKUUSI (PUTYpPHI HA TUIOCKOCTh. [lepneHAuKyISIpHOCTh TJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuKH

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPDAHHUKA, BBINYKJIBIE W HEBBINYKIBIE MHOTOIPAaHHHKY,
pa3BEépTKa MHOrorpanHHuka. I[Ipusma: N-yronpHasi mpu3ma; TpaHU W OCHOBAHUS MPU3MBbI;, MpsAMas U HAKJIOHHAs MPU3MBI;
OOKOBas W MOJIHAsI TIOBEPXHOCTH Mpu3Mebl. [lapannenenunesn, npsaMoyroyibHBIN Mapauiesienunes] u ero ceoicraa. [lupamunaa:
N-yrojibHasi MUpaMuja, TPaHU U OCHOBAaHHME MNHUPaMUIbLI; OOKOBas W TOJHAs MOBEPXHOCTh MUPAMMJIbI; TMpaBWIbHAS U



ycedu€HHas nupamMuaa. OJEMEHTbl MNpU3Mbl W NHUpaMuibl. I[IpaBUIbHBIE MHOTOIPAHHHUKHU: IIOHSTHE MPaBUIBHOIO
MHOTOIPAHHMKA; NpaBWbHAs NpHU3Ma W MPaBWIbHAS NHPAMUJA; IpaBUIbHAs TPEYrojbHAs NUpaMUAa U MPaBUIIbHBIN
teTpadap; KyO. IlpencraBieHne o NmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAadJp, JOJEKa’[p U ukocarap. CedeHUs NpU3MblI U
UPAMUJIBIL.

CummeTpust B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHl CUMMETPUU B
MMAPaMHIAX, NTapajuIeIICIMIENAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Boeluucienue 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, AuaroHanu, yribl. Ilnomans OOKOBOM MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH MPSIMOM NPU3MBI, IUIOIIAJb OCHOBAHMW, TeOpeMa O OOKOBOH IMOBEPXHOCTH HpsAMOM mnpusMsbl. Ilnomans
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTU NMPABUIBHOW MUPAMUJbI, TEOPEMaA O IUIOMAAN yceu€HHON nupaMusl. [lonsTe 06
00béMe. OOBEM NHUpPaMHUIbI, TPU3MBI.

[TogoOHebIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IUIOIIAAIMU MOBEPXHOCTEN, 00bEMAaMHU MOAOOHBIX TEN.

11 KITACC

Tesa Bpamenus

[unuaapuyueckas TOBEPXHOCTh, 00pa3yrollue LUIUHAPUYECKONW MOBEPXHOCTH, OCh LUIMHAPUYECKON MOBEPXHOCTH.
Hunuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroias U 0Ch; IJIOIIA b OOKOBOU U MOJHONW MOBEPXHOCTH.

KoHunueckast noBepXHOCTb, 00pa3yrolIre KOHMYECKON MOBEPXHOCTH, OCh U BEpPIIMHA KOHMYECKOU noBepxHocTH. Konyc:
OCHOBAHHE M BEpIIMHA, 00pa3yromias U OCh; TUIOMAs OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrole u
BBICOTA; OCHOBAHUS 1 OOKOBAsi MIOBEPXHOCTb.

Chepa m map: mHeHtp, paguyc, AuUaMeTp; IUIOMAAbL MOBepxHOCTH cdepbl. B3anMHoe pacmnonoxeHue cdepbl U
MJIOCKOCTH;, KacaTelbHas INIOCKOCTh K cepe; miomaab chepsl.

N3o0pakeHue Ten BpallleHus Ha TJI0CKOCTH. Pa3BEépTka uinmHapa U KOHyca.

KoMOunanmu ten BpalieHus ¥ MHOTOTPAHHHUKOB. MHOTOTpaHHHUK, OMHMCAHHBIN OKOJIO cdepbl; chepa, BOUCAHHAS B
MHOTOIPAHHMK, WX TEJIO BPAIEHUSI.



[Tonsite 06 06bEMe. OcHOBHBIE CcBOMCTBA 00bEMOB Ten. Teopema 06 00BEME MPSAMOYTOJIBHOIO MapajlieNenumesa u
cnenctBus u3 He€. O0BEM UIUHApa, KoHyca. O0BEM mapa u wiomaab chepol.

[TomoOHbIe Tena B npocTpaHcTBe. COOTHOLICHHUS MEXKTY IIOMIAIIMHU MIOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.

Ceuenuss munuHApa (mapayieIbHO W NEPHEHAUKYISAPHO OCH), CEYEeHHUs KOHyca (mapajieIbHOe OCHOBAaHHIO WU
IpOXOJsIlee Yepe3 BEPIINHY ), CeUSHHS Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockoct u B mpoctpaHcTBe. CIIOKEHHE M BBIYUTAHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.
Paznoxenue Bekropa mo TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio mapasenenunena. Pemenue 3amay, CBSI3aHHBIX C
IpUMEHEHHEM IpaBuII IeHCcTBHI ¢ BekTopamu. [IpsiMoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpa.
[TpocTeiimue 3axaun B KOOpAUHATAX. YTOJI MeXIy Bekropamu. CKaasipHOE MPOHM3BEICHUE BEKTOPOB. BhIunciieHue yrioB

MEK]1y IPSIMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METO/ IIPU PELICHUH T€OMETPUUECKUX 3a1a4.
IINTAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATbDI

JIM4HOCTHBIE pe3yJbTaThl OCBOSHHUS MPOrpaMMBbl yueOHOTo npeameTa «MareMaTnkay XapakTepu3yoTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMK OOYYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O YJ€HA POCCHUUCKOTO
oO0II1ecTBa, MPEICTaBICHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBJICHHM, MPOIEAYP
TPpaKJAHCKOTO o0ImiecTBa (BBIOOPBI, OMPOCHl W TMp.), YMEHHEM B3aHMOJIEWCTBOBATh C COIMAIbHBIMU HHCTHUTYTAaMU B
COOTBETCTBHUH C UX (QYHKIMSIMHU ¥ HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON T'Pa)KIAHCKOM MIAECHTUYHOCTH, YBAXKEHUS K MPOILUIOMY M HACTOSAIIEMY POCCUUCKOU
MAaTEMATUKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHKEHHUSIM POCCUHMCKHMX MAaTEMATHKOB U POCCUMCKOM MATEMATHYECKOU
IITKOJTBI, K UCITOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HAyKax, TEXHOJOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAHWEM JTYyXOBHBIX IIEHHOCTEW POCCUUCKOTO HApo/a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, 3THUECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKH M JEATEIbHOCThIO YUYEHOIr0; OCO3HAHUEM
JUYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIOYas ACTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHU, pacCykACHUMN; BOCPUUMYHBOCTHIO K MATEMaTUYECKUM aCIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCMUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEcax 3JI0pOBOTO M 0Oe30macHOro oOpasza
’KU3HHU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3JI0pOBBIO (340pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIM PEXKHUM 3aHATUN H
OT/bIXa, peryjspHas (Qu3nueckas aKTUBHOCTh); (PU3MUECKOTO COBEPIICHCTBOBAHUS, TMPU 3aHITUSX CIOPTUBHO-
03/I0pPOBUTEIHHOM I TETLHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPY/Ay, OCO3HAHHEM IIEHHOCTH TPYIOJIOOMS; HHTEPECOM K pa3iHYHbIM cdepaM MpodhecCHoHATBHOM
NEATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ TMPHJIOKCHHSAMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIei
npodeccu U peaau30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYECKOMY
00pa30oBaHUI0 U CaMOOOPA30BAHMIO HA MPOTSHKEHUM BCEW JKM3HU, TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B pEIICHUU
MPAKTUYECKUX 33714 MaTEMaTUUYE€CKOM HAIIPABJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJbTYPhI, TOHUMAHUEM BIIUSHUS COLUATBHO-2KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJHON U COLUATIBHOM Cpeflbl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa HKOJOTUUECKUX MPOOJIeM; OpUeHTaIe
Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM JJIsSl PEIICHUS 3a71a4 B 00JIaCTU OKPY KAIOIIEH Cpe/ibl, IJIaHUPOBAHUS TTOCTYIIKOB U
OLICHKM UX BO3MOJKHBIX IMOCIICICTBUAN I OKPYKAIOLIEH CPEIBI.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHOU
MPaKTUKHU, TMOHUMaHUEM MAaTeMaTUYeCKOM HayKh Kak cQepbl YeloBEYECKOW eATEebHOCTH, JTarnoB €€ pa3BUTHUS U



SHAYUMOCTHU AJIA pa3sBUTHUA UBUIIM3AlIWH, OBJIAJICHUCM A3BIKOM MATCMATHKU U MaTeMaTHYECKOM K}’HBTypOﬁ KaK CpCIACTBOM
IMO3HAaHHA MHUPA; TOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYTO ACATCIIbHOCTD MHANBHUAYAJIBHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATBI

MGTaHpe,Z[MeTHI)Ie PE3YIbTATBl OCBOCHHA IIPOTIPAMMBI yqe6H0r0 IpcamMcTa «MaremaTuka» XapaKTCPU3YIOTCA

OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OClUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OelCmEUIMU,

VHUBEPCATIbHLIMU PERYTISIMUBHBIMU OCUCMBUIMU.
1) Vnusepcanvnvle noznasamenvHwvle Oeticmeus, obecneuusarom Gopmuposanue O6A308biX KOCHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSA OKPYAHCAIOWe20 MUpa,; NPUMEHeHUe JI02UYEeCKUX, UCCIe008AMeNbCKUX Onepayul,

YyMeHUll pabomams ¢ uH@opmayuetl).
Ba3oBble jiornyeckue JaeiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, TIOHSITHH, OTHOIICHHA MEXITY
MOHATUSAMHA;, (POPMYIHPOBATH OMpPEACICHUS TOHATHN; YCTAaHABIWBATH CYIIECTBEHHBIN NpH3HAK KiIacCHU(pUKAIIIH,
OCHOBaHMUS J1JI1s1 0000IICHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYTUPOBATh U TIPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, CIMHUYHBIE,
YacTHBIE U 00IIIHE; YCIOBHBIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpEYHs B (pakTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKJICHUSX; TIpeIaraTh KPUTEPUH JIJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHAYKTHBHBIX YMO3AKIIOYCHH,
YMO3aKJIFOUECHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIPHO JIOKA3aTeIbCTBA MAaTEMAaTHUYCCKUX YTBEPXKICHUU (NpsAMbIE M OT IPOTHUBHOTO),
BBICTPAaWBaTh apTyMEHTAIUIO, TTPUBOANTH IMPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIC CY)KICHHS H
BBIBOJIBI;

BBIOMPATh CTMOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHWAHTOB pEIICHUs, BHIOMpaTh Hauboee
MOIXOISIINAN ¢ yIETOM CaMOCTOSTEIIbHO BBIJICJICHHBIX KPUTECPHUCB).



ba3oBble nccienoBare/bCKHe AeiiCTBUS:

e HCIOJH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAM MHCTPYMEHT ITO3HAHUS; (POPMYITHPOBATH BOMPOCHI, GPUKCHPYIOITUE
IPOTUBOpPEUHE, MPOoOJIeMy, yCTaHABJIMBATh UCKOMOE M JaHHOE, ()OPMUPOBATh THUIOTE3y, apTyMEHTHUPOBATh CBOIO
ITO3UIIHNI0, MHECHHE;

e TMPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCJIECAOBAaHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTUYeCKOro OOBEKTa, SBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
MpOLIECCaMU;

e CaMOCTOSITEILHO (OPMYJIHMPOBATH OOOOIICHUS W BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
HCCJIEIOBAHMUSI, OIICHUBATDH JIOCTOBEPHOCTH MOTYUYCHHBIX PE3yIhTaTOB, BEIBOJOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCa, a TAKKE BBIABUTATH MPEATOJIONKEHUS] O €ro Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora c nndopmanmueii:

e BBIABIATH JAeUIIUTH HHPOPMAITNH, JTaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha BOIPOC U JJISI PEIICHHS 3a]1auu;

e BBIOMpaTh HWHPOPMAIIMIO M3 KMCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAJIM3UPOBATh, CHUCTEMAaTH3UPOBATh U
HMHTEPIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;

e CTPYKTYpUpPOBaTh HHGOPMAIIUIO, IPEACTABIATh €€ B pa3IMYHBIX (popMax, UITIOCTPUPOBATH rpadUuecKy;

e OIICHUBATH HAAEKHOCTh MH(OOPMAIIUH 10 CAMOCTOATEIIHFHO CPOPMYITUPOBAHHBIM KPUTCPHSIM.

2) Vuusepcanvnuvie KoMMyHuUKamueHnvle Oelcmeus, 00ecnedusaom CcoopMupoBaHHOCMb COYUANIBHBIX HABLIKOE

00YyYaAOUUXCHL.

OoOmenue:

e BOCHPUHUMATH U (POPMYJUPOBATH CYX IAEHUS B COOTBETCTBUM C YCJIOBUSMHM M ILEJISIMHU OOILEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAKATh CBOIO TOUYKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

e B XOJe OOCYXACHHUS 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXKIaeMOM TeMbl, MPOOJIEMBI, peniaeMor 3ajayu,
BBICKA3bIBaTh WJICHM, HAIlEJICHHbIE Ha TOWCK PEIICHUS, COIMOCTABJISITh CBOM CYXJACHUS C CYXICHUSIMHU JPYTUX



YYaCTHHKOB JHAJIOTa, OOHApPY>KMBAaTh pa3lIMYUe M CXOJICTBO TO3UIMH; B KOPpEeKTHOW ¢opme (hopmyrnpoBaTh
pa3Horjacus, CBOM BO3paKEHUS;

e TMPEACTABIATh PE3YyJbTAThl PEUICHUS 3aJauM, SKCIIEPUMEHTAa, UCCIIEIOBAHUS, MTPOEKTA; CAMOCTOSATEIHLHO BBHIOMPATh
(dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4d MPE3EHTAMU U OCOOEHHOCTEH ay TUTOpHUH.

CorpyannuecTBo:

e TIOHMMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAJIbHOW PaOOTHI MPU PEIICHNN yUYeOHBIX 3a/1ad;
MIPUHUMATH 11€JIb COBMECTHOM AESATEILHOCTH, INIAHUPOBATH OPTAaHU3AIMI0 COBMECTHON paOOThI, paCIpeAeiATh BUIbI
paboT, JOroBapuBaThCs, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHUS] HECKOJIBKUX JIFO/ICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax paboTbl (0OCyXkaeHHs, OOMEH MHEHHM, «MO3TrOBbIE€ IITYPMbD» W HHBIC);
BBINIOJIHATh CBOIO 4YacTh paOOThl U KOOPAMHUPOBATH CBOM JCUCTBUS C APYTMMHU UYJIEHAMH KOMAaHJbI; OLICHUBATH
Ka4yeCTBO CBOETO BKJIAJla B OOIIMI MPOIYKT 1O KpUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuueepcanvuvie pezynamugnsle oelicmaus, obecneuusaronm GopmMupo8aHue CMulCl08blX YCMAHOBOK U HCUZHEHHBIX

HABbIKOG TUUHOCTIU.

Camoopranuzamnus:

e COCTaBIISITH IJIaH, AJITOPUTM PEIICHUS 3aa4d, BHIOMPATH CIIOCO0 PEIICHUSI ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apITYMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YI4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

e BIJIQJIETh HAaBbIKAMU TO3HABATENHHON pedIeKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA U MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOAMHU CaMOIMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa perieHus
MaTeMaTUYECKOM 3a4auH;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aJa4l, BHOCUTh KOPPEKTUBBI B JI€ATEIIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEIH U YCJIOBHUSIM, OOBSICHSATH MPUYUHBI JTOCTHIKEHUS] WM HEIOCTHUKEHUS
PEe3yJIbTaTOB JCSITEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBath NOHATUAMU: TOUYKA, IPsIMas, INIOCKOCTb.

IIpuMEHATH aKCMOMBI CTEPEOMETPHUU U CJIEICTBHS U3 HUX IIPU PEIIEHUN F€OMETPUUYECKUX 3a1a4.

OnepupoBaTh NOHATUAMM: IAPAJUIEIBHOCTD U NEPIEHAUKYJIIPHOCTD NMPSAMBIX U INIOCKOCTEN.

KnaccuduimpoBaTs B3aMMHOE pacloioKEHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTRE.

OnepupoBath MOHATUSAMHU: JBYI'PAHHBINA YroJl, TPaHU JABYTPAaHHOrO yriia, peOpo ABYIPAHHOIO Yrja; JIMHEWHBINA YTroJl
JIBYTPAHHOTO yIJja; TpaayCHasi Mepa JByTPAaHHOTO yTJa.

OnepupoBarh NMOHATHUAMHM: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBII MHOTOTPAHHUK, 3JEMEHThl MHOIOTPAaHHUKA,
MPaBUJIbHBIN MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHbBIE BU]Ibl MHOTOTPAaHHUKOB (IUpaMUIa; MpU3Ma, MPSIMOYTOJIbHBIN Mapaieenunen, Kyo).

Knaccuduimpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS I KiaccHu(PUKauuy (BBIMYKJIBIE M HEBBITYKIIbIE
MHOTOTPaHHHUKH; PAaBUIbHbIE MHOTOTPAaHHUKH; IIPSAMbIE U HAKIIOHHBIE IPU3MBI, TIapajlICICIUIIE IbI).

OnepupoBaTh NOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

CTpouTh Ce4eHHs] MHOTOTPAHHUKOB METOJOM CIJIEIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHME YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaXOXXJIEHUE T€OMETPUUECKHMX BEJIWYUH IO 00pasliaM WIM aJropuTMaM, MPUMEHsSI U3BECTHbHIE
AHAJIMTHUYECKUE METOJbI MPU PELICHUH CTaHJAPTHBIX MAaTEMAaTUYECKMX 337a4 Ha BBIYMCIICHHE PACCTOSIHUI MEXIy IBYMsI
TOYKaMH, OT TOYKH /10 IPSIMOM, OT TOUKH JI0 TNIOCKOCTH, MEX]TY CKPEIIMBAIOLIUMUCS MPSMBIMHU.

PemaTe 3amaum Ha HaxOXKJIEHHWE T'€OMETPUYECKUMX BEJIMYMH MO 00pa3laM WM alropurMam, MPUMEHSsS HU3BECTHBIC
AHAJIUTHUYECKUME METOAbl TPH pEUICHWH CTaHAAPTHBIX MATEMAaTHYECKUMX 3a7a4 Ha BBIYUCIEHUE YIJOB MEXAY
CKPELIMBAIOIINMHUCS MPSIMBIMU, MEXAY MPSMOM U INTIOCKOCTHIO, MEXAY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI U TUIOIIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUpaMHlia) C MpUMEHEHHEeM (popmyd;
BBIYUCTISTH COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHSI B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U IUIOCKOCTh
CUMMETPUU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (UTypaXx,
MIPE/ICTABICHHYIO HA YEPTEXKAX U PHUCYHKaX.

[IpumensTh reomeTpuueckue (HakThl A PEUICHHUs] CTEPEOMETPUUYECKUX 3aad, MPEANOaraioiux HECKOIbKO MIaroB
pELIEHNUs, €CIIN YCIOBUS IPUMEHEHMS 33/1aHbI B SIBHOU (hopMme.

[IpuMeHATh MPOCTEMIINE NPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBl IIPH PEIICHUU
CTEPEOMETPUYECKHUX 3a/a4.

[IpuBOANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU, PACIO3HABATH MPOSBICHHUE 3aKOHOB
T€OMETPUHN B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHMS HA NTPAKTHUKE: aHAJTU3UPOBATh PEAIbHBIE CUTYallUd U IPUMEHSTh U3YUYEHHBIE TIOHSTHS
B IIpOLIECCE TIOUCKA PEIICHUs MaTeMaTHYeCKH CPOPMYIUPOBAHHOM MPOOIEMBI, MOJEIUPOBATh PEaIbHbIE CUTYAlluU Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara anredpbl;
penaTh NPakTUYECKUE 33]]a4M, CBSI3aHHbIE C HAX0XKICHUEM IeOMETPHUUECKUX BEJINYHUH.

11 KUIACC

OnepupoBaTh MOHATHSIMHU: HUIUHAPUYECKAsT TMOBEPXHOCTh, 00pa3yrolye MWJINHIPUUYECKON MOBEPXHOCTH; IUIUHJD;
KOHUYECKAsl TOBEPXHOCTh, 00pa3yIoIIe KOHMUYECKOU MOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUWJIUHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHnue chepol U MIOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBONM CETMEHT, OCHOBAaHWE CETMEHTA, BBHICOTA CETMEHTA; IApOBOW CIIOM, OCHOBAHHE
IIAPOBOTO CJI0sI, BEICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.



Boruncnsate 00bEMBI U IIIOIIAIU TTOBEPXHOCTEH TEJ BpallleHHsI, TEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBarh MOHSATHUSMHU: MHOTOTPaHHHMK, BIUCAHHBIA B cepy M OmuCaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B
MHOT'OTPAaHHUK WJIM TEJIO BPAILICHHUS.

BbIYuCHSATh COOTHOIICHUS MEKTY TUIOMIAIIMH IOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEIl.

N306paxaTs n3yyaembie (GUTYPBI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BoInonHATe (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTyp: BUA CBEpXY, COOKY, CHHU3Y;
CTPOWTH CEYEHUS TEJl BPALLICHUS.

N3Bnekarb, MHTEPHPETUPOBATh U MPEOOPA30BLIBATh MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTypax,
IIPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEMCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHSI BEKTOPA HA YUCIIO, OOBSICHIThH, KAKUMHU
CBOMCTBaMH OHH 00J1aJa10T.

IIprMeHATH paBUIIO NapasulelIeUIEeAa.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAaMH, CKaJIIPHOE NPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTODBI.

Haxogute cymMMy BEKTOPOB M NPOM3BEACHUE BEKTOpPA HA YMUCIIO, YIOJI MEXAY BEKTOPAMH, CKAISIPHOE NMPOU3BEIECHHUE,
pacKJIabIBaTh BEKTOP M0 JBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh reomeTpuyeckne (PaxThl JJIsl PEIICHUsS CTEPEOMETPUYECKHX 3aJlay, MPEIOoJIaralliX HECKOJBKO I1aroB
pElIeHus, €ClId yCIIOBUS MPUMEHEHHUS 3a1aHbl B ABHOU (popme.

Pewmars npocreiimme reoMeTpuyecKue 3a1a4l Ha PUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOAA.

Pemare 3amaun Ha [0Ka3aTesbCTBO MATEMATHYECKMX OTHOLIEHWHM W HAXO0XICHUE TIE€OMETPUYECKUX BEIUYHUH II0
oOpa3laM Win alropuTMam, MPUMEHssl U3BECTHBIE METO/IbI PU PEIICHUH CTaHAAPTHBIX MaTEMAaTUYECKHUX 3a]1ay.

[IprMeHATh NpOCTEUIINE NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI NPHU PELICHUH
CTEPEOMETPUYECKUX 3a4ay.



[IprBONTE MpPHUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB
r€OMETPUU B HUCKYCCTBE.

IIprMeHATh MOyYeHHBIE 3HAHUA HA IIPAKTUKE: aHAJIU3UPOBATH PEAIbHbIC CUTYAallUd U IPUMEHATh U3yYCHHBIE ITOHATUS
B IIPOLIECCE MOMCKA PEIICHUS MaTEMaTHUECKH CPOPMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTYAlluU Ha SI3bIKE
re€OMETPHHU, UCCIIEOBATh MOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM F€OMETPHUECKUX TOHATUN U TEOpeM, armnapara ajareopsr;
pemaTh NPaKTUYECKHUE 3a1a4H, CBA3aHHbBIC C HAX0XKICHUEM F€OMETPUIECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA
* Marematuka: anreOpa u Hadajga MaTeMaTHIECKOTO aHanu3a, reomerpus. ['eomerpust, 10-11 xknaccel/ Atanacsa JI.C.,
bytysos B.®., Kagomues C.b. u apyrue, Aximonepaoe obmiectBo «M3narensctBo «IIpocBemienner»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






