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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
NOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YACTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa
OTPa)XKEHUsI OKPYXAlOIIEro MHpa, YCIOBHUE YCIIEIIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30oBaHMsI
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOy4YaronIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1yO0OKO, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS pEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENSX, TO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHUpoBaHHEe  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuUTHE WHTEJJIEKTYaJIbHbBIX 151 TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELICHHsS IPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNEIEHHBIM 00pa30M opraHu3oBaHHas padoTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEeHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
o0y4eHUs Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3ydenne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHUS cTepeomMeTpur. Touka, npsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTve 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
U CIIEJCTBUS U3 HUX.

B3anmHOE pacronokeHwe MpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
MapajulesibHble W CKpenuBarommecs npsMble. [lapamnenbHOCTs TPSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IAPAIUICIbHBIE IpsMbIE B  MPOCTPAHCTBE;
MapaJUIEIbHOCTh TPEX MNPAMBIX; IMAPAJUIETBHOCTh MPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM  CTOPOHAaMHM; YroJd MEXAy MNpsSIMbBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEN: MapajuIeNIbHbIE IJIOCKOCTH; CBOWCTBA MapauICIbHBIX
miockoctei. Ilpocreiimme nmpocTpaHCTBEHHbIE (DUTYphl Ha IJIOCKOCTH: TETPA3Ip,
KyO, apajijiesieune/; NOCTPOCHUE CEUEHU.

IleprieHIMKYISAPHOCTh HPSIMON M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPSAMBIEC B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIENbHBIE U MEPIEHANKYISPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJISIPHOCTH NIPSAIMOM U TIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIIEHANKYIISIPHOM
IUDIOCKOCTUA. YTJIBI B TPOCTPAHCTBE: YIrOJ MEXAYy MPSAMOA M IUIOCKOCTBIO;
JOBYTPAaHHBIM yrOJI, JIMHEWHBIM Yroa JBYIpaHHOro yria. llepnenaukyisap u
HAaKJIOHHBIC: PACCTOSTHUE OT TOYKHA A0 IUIOCKOCTH, PACCTOSHUE OT MNPsIMOM 110
MJIOCKOCTH, MPOEKLMs (PUTypbl HA IUIOCKOCTh. llepneHauKyaspHOCTh MIOCKOCTEM:
MIPU3HAK  NEPHEHAUKYJISAPHOCTH  JBYX  IUIockocte. Teopema o0 Tpéx
MEePHEHANKYIIApax.

MHororpaHHuK#

[loHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKIIBIE U
HEBBINMYKJIBIE MHOTOTPAHHMKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: nN-yronbHas
MpU3Ma; TPAHU M OCHOBAHMS MPU3MBbI; MpsSMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs MTOBEPXHOCTH Ipu3Mbl. [lapannenenumen, npAMOyTOJIbHBIN NTapasuIesICIUIIE]
U ero coiicTBa. [Iupamuna: N-yrojgpHas nupamuia, rpaHd U OCHOBAHUE IMHPAMU/IBI;
OOKOBasi M MOJIHAS MMOBEPXHOCTh MUPAMUbI, MPAaBUIbHAS U yCEUEHHAs NMUpamMujaa.
OneMeHTbl MNpu3Mbl W nupamuibl. lIpaBunbHBIE MHOTOIpDaHHHUKH: TIOHATHE
[IPaBUJIBHOTO MHOTIOIPAaHHMKA; IIpaBWbHAs MNpU3Ma M IIpaBUIbHAsA NHUPAMMIA;
IpaBUJIbHASL TPEYTOJIbHAS MUpaMKIa U MPaBWIbHBIA TeTpasap; KyO. [lpencraBienue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’p U uKoca’ap. CedeHus: NpU3Mbl
Y TIUPAMUJIBI.



CummMeTpuss B NIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUH B NMUpamMuAax, napaieienuneaax, npaBUiIbHbIX
MHOT'OTPaHHHKAX.

Boluncienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [1nomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOW TPU3MBI, IUIOIIA]lb
OCHOBAHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOU Mpu3Msbl. [1nomans 60KoBOM
IIOBEPXHOCTU M IIOBEPXHOCTM MPABUIBHOM NUPaMUIbl, TeOpemMa O IUIOIAIn
yceu€HHoW nupamusl. [lonstue 00 00béMe. O0BEM TUpaMuIbl, IPU3IMBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX TEN.

11 KUIACC

Tesa Bpamenus

[unuuapuyeckasl MOBEPXHOCTh, 00pa3yrolUe UJINHIPUYECKON MTOBEPXHOCTH,
OCh LIWJIMHAPUUYECKONU OBEepXHOCTH. LlumHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyroIas 1 0Ch; IUIOIIaab OOKOBOM M ITOJHOM IMMOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON noBepxHocTH. KoHyC: ocHOBaHME U BeplirHa, oOpa3yromias u
OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: meHtp, paauyc, AMAMETP; IUIOMIAAb IOBEPXHOCTU ChEphl.
B3aumHoe pacnosioxkeHue chepbl U MIOCKOCTH; KacaTelibHas IJIOCKOCTh K cdepe;
I01aAb ChEephl.

N3o00pakeHne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MIMHIIpa U KOHYCA.

KomOuHanuu ten BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoJi0 cdepsrl; cepa, BMCaHHASE B MHOTOTPAHHUK, WU TEJIO BPAIICHMUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuiesnenuneaa u cieactsus u3 He€¢. O0bEM HIIMHIPA, KOHYCA.
O0bEM mIapa u wioaab cepsl.

[TogoOubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXKIy IUIOMIAIIMU
MOBEpXHOCTEHN, 00bEMaMu TTOAOOHBIX TE.

Ceuenus nuiMHapa (MapauiebHO U MEPHEHAUKYIJISIPHO OCH), CEYEHHUsI KOHYycCa
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty U B mpocTtpaHcTBe. CIOKEHHE W BHIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napaiuienenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI JEUCTBUA C Bekropamu. IlpsmoyrosbHas cucrema KOOpPAMHAT B



npoctpancTBe. Koopaunatel Bektopa. [Ipocreiimie 3amauyn B KOOpJAWHATAaX. YTOJ
Mexay BekTopamu. CKalasipHOE NPOU3BEACHHE BEKTOPOB. BbhIUMCIIEHNE YIII0B MEXAY
NpPSAMBIMU M IUIOCKOCTAMHU. KOOpIWHATHO-BEKTOPHBIM METOJ MpHU PELICHUH
r€OMETPUYECKHX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BocnMTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIUU 00YUYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTUYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHUH, TNPOLEAYP
IPaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBUH C UX QYHKIIMAMH U Ha3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKONW HMJICHTHYHOCTH, YBaXKEHHS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO DJTHUX JOCTIDKCHM B JAPYTMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IOBEACHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHECHUEM JIOCTUKEHHUM HAYKU U JEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO OYIYIIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKIACHUI; BOCIPHUHUMYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DusnyecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TMPUMEHSATH MaTeMaTUYeCKHue 3HAHUS B
MHTEpecax 3I0pOBOro M 0e30macHOro oOpasa >KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAHWE, COATAHCHPOBAHHBIN PEXUM 3aHITHA U
OTIIbIXa, PeryyisipHas (pu3udeckas aKTUBHOCTH); (PU3UYECKOTO COBEPIIICHCTBOBAHMSI,
P 3aHATUSX CIIOPTUBHO-03/I0POBUTEIIBLHOM AEATEIBLHOCTHIO.

TpynoBoe BocniuTanue:



FOTOBHOCTBIO K TpPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOIIO0US; HUHTEPECOM K
paznuyHBIM chepaM MpoPeCCUOHATBHON ACITEIHHOCTH, CBI3aHHBIM C MaTEMATHKOM
1 e€ IPWIOKEHUSIMU, YMEHHEM COBEPIIIATh OCO3HAHHKIN BBIOOP Oymyreit mpodeccun
U PEaM30BbIBATh COOCTBEHHBIE KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpA30BaHHUIO HA MPOTSHKEHUM BCEH
KU3HU; TOTOBHOCTBIO K AKTHUBHOMY YYacTHIO B PEIICHUU MPAKTUUYECKHUX 3a1ad
MAaTEMATUYECKON HAIPABICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO  HKOJOTUYECKON KYJIbTYpbl, TOHUMAHHUEM BIIUSHUSA
COLMAIBHO-D)KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOM
Cpe/ibl, OCO3HAHUEM II00ATLHOIO XapaKTepa SKOJIOTHYECKUX MPOOIeM; OpUeHTaIIUEH
Ha TMpPUMEHEHHWE MaTEeMaTHUYEeCKUX 3HAHUW [JIs pelIeHus 3aJad B 00JIacTH
OKpYXaIEl Cpeabl, I[UIAHUPOBAHUS TMOCTYNKOB W OLEHKHM WX BO3MOKHBIX
[IOCJIEICTBUN 111 OKPY’KAIOLIEH CPeIbl.

IleHHOCTH HAYYHOI'0 NNO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTEMaTHYECKOU
HayKd Kak c(epbl 4eIOBEUYECKON NIeATeNIbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAYHMMOCTU
JUISl pa3BUTHSI LMBUIN3ALMM; OBJIAJICHUEM S3bIKOM MAaT€MATHUKA U MaTEeMaTU4YECKOM
KYJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIIATH IPOEKTHYIO
Y UCCJIEA0BATENIBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie Pe3yibTaThl OCBOEHHUS MPOTPaAMMBI y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTEePHU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHIMU OellCTNEUAMUL.

1) YHueepcanvhvie  no3nasamenvHble oeticmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NpOYecco8 obyuarowuxcs (oceoeHue
Memo0o08  HNO3HAHUS — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jijornyeckue AeiicTBHA:

e BBIBIATH M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH MATEMaTHYSCKUX
O00OBEKTOB, TOHSATHIA, OTHOIICHHN MEXAYy TMOHATHIMH; (HOPMYyITUpPOBATH
ompeneneHusl  TOHSATHUH;  YCTAHABIMBAaTh  CYIIECTBEHHBIM  IMPHU3HAK
KJIacCU(PUKAIMU, OCHOBaHUS [UIsi OOOOIIEHWS W CpaBHEHUS, KpUTEPHH
IPOBOJIMMOTO aHAIIN3a;



BOCIIpUHUMATh,  (opMyiaHpoBaTh U  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEpAUTENIbHbIE U OTpHUIATENbHbIC, €IWHUYHbIEC, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (axkTax, JaHHBIX, HAOIONECHUAX U YTBEPKICHUSX; IpeuiaraTb KpUTEpUU
U1 BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNH;

JeNaTh BBIBOJBI C MCIOJB30BAHUEM 33aKOHOB JIOTHKH, JECIYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

IPOBOJUTH CAMOCTOATEIBHO J10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT NPOTUBHOIO), BBICTPAWBAaTh apPryMEHTALUIO, NPUBOAUTH
pUMEPBl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL;

BBIOMpPATh C€MOCO0 pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpPATh HamOoJee MOAXOMAUIMM C  y4éToM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

HCIIOJB30BaTh BOIMPOCHI KaK HUCCIEI0BATEILCKUNM WHCTPYMEHT IO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
yCTaHaBIMBaTh  HWCKOMOE€ W  JaHHoe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTEMaTHYEeCKOTO OOBEKTa, SBJICHUS,
npoliecca, BBISABICHUIO 3aBHCHUMOCTEH MEXIYy OOBEKTaMH, SBICHHUSIMH,
IPOLIECCAMY;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yJbTaTam
OPOBEIEHHOTO HAOMIOACHUS, MCCIEOBAaHUs, OIEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIIECHMI;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE IIpollecca, a TaKXKe BBbIIBUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmaumeii:

BBISIBJISITh ACPUIMTHI WH(GOPMALIUY, JaHHBIX, HEOOXOANUMBIX JIs OTBETa Ha
BOIPOC U [Tl pEIICHUs 3a/1a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUOB U
¢dopm npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH TpapUUECcKH;

OLICHHBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.



2)  Vuueepcanomvie = KOMMYHUKAMUGHble  Oelicméus,  0Oecneyusarom

copmMUpo8aHHoCmy COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO0menne:

e BOCIPUHUMATH U POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOJYy pEIICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

e B XOJle¢ OOCYXXJIEHHUS 3a]1aBaTh BOIIPOCHI IO CYHIECTBY OOCYXIAEMOUl TEMBI,
npo0sieMbl, pelaeMon 3ajadyu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha TMOUCK
pEIICHUS; COMOCTABIIATh CBOM CYXKJEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapyXKMBaTh pa3IMUME€ M CXOJICTBO NO3ULMUH; B KOPPEKTHOU
dbopme hopMyIHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

e TMPEACTABIATH PE3YJIbTATHI PEIICHUS 33Ja4l, SKCIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa; CAMOCTOSITEILHO BHIOMPATHh (DOpMAT BBICTYIUICHUS C YUETOM 3aj]1a4y
IPE3EHTALNN U 0COOEHHOCTEN ayIuTOPUH.

CorpyaHuvecTBo:

e TOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYAJIbHOU
paboThl TIpH pelIeHWH YYEeOHBIX 3ajad; MPUHUMATH II€JIb COBMECTHOMU
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacnpenensiatb BHABI PpabOT, JOTOBapHBaThCA, OOCYXKIaTh TIPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

e y4acTBOBaTh B IPYyNIOBbIX (popmax padoOThl (0OCykAEHUS, OOMEH MHEHHIA,
«MO3TOBBIE€ IITYpPMb» U WHBIE); BBIMIOJHITH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C IPYTUMHU WIEHAMU KOMAaH]IbI; OIICHUBAThH
KauecTBO CBOEro BKJIaJa B  OOUMH NPOAYKT MO  KPUTEPHSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom Gopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusamnus:

e COCTaBJIAATH IJIaH, AJITOPUTM PEIICHUS 3a7a4l, BHIOUPATH CIIOCO0 PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uH(pOpMaIuu.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMHM  TO3HABaTEIbHOW  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUUA W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaIeTh CIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysibTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auu;



e TMPEABUJCTH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 337a4H,
BHOCHUTh KOPPEKTHBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB,
TAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBHE pe3yJibTaTa IeJId U YCIOBUAM, OOBSICHATH
NPUYMHBI JOCTWXKEHUS WU HEAOCTHXKEHHUS Pe3ylbTaTOB JIESITEIIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CIEACTBHS W3 HHUX TPU PEHICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHIATUAMU: NAPAJUIETBHOCTD U NMEPIEHAUKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEH.

KrnaccudummpoBaTe B3aUMHOE pACIOJIOKEHHWE TMPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHITHSIMH: JBYTPAHHBIN YTOJ, TPaHU JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yIJIa; JIMHEWHBIA YroJl JBYIPAaHHOTO yrja; TpajaycHas Mepa
JIBYTPAHHOT'O YIJIa.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIA W  HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBIN MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpaMuaa; MpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIIeNIeHIe 1, Ky0).

KnaccudummpoBats MHOTOTpaHHUKH, BRIOMPAsi OCHOBAHUS JIJIsl KJIacCU(DUKAIIHH
(BBITTYKJIbIC ¥ HEBBIMTYKJIbIE MHOTOTPAaHHUKH, MTPABUJIHHBIE MHOTOTPAHHUKHU; TIPSIMBIS
¥ HAKJIOHHBIC TTPU3MBI, TApaJUICTICITUTIC/IbI).

OnepupoBaTh NOHATHIMU: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METOJT CIIEIOB.

CTpouTh CE€YeHHUsST MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BHITIOJIHITH (BHIHOCHEIC)
IJIOCKUE YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y.

Pemartp 3amaun Ha HaXOXKJIEHUE FEOMETPHUUECKHUX BEJIWYMH MO 0OpaslaM Wiu
aIrOpuTMaM, TPUMEHSS M3BECTHBIE AHAIUTUYECKUE METOAbl MpPHU PEHICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHX 3aJlad HAa BBIYMCIIEHHE PACCTOSIHUM MEXIy IBYyMs
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUYKHU JI0 TIIIOCKOCTU, MEKIY CKPEIIMBAIOIIMMUCS
MIPSIMBIMU.



Pemarp 3aaun Ha HaXOXKJEHUE F€OMETPUUECKHUX BEJIIMYMH 10 00pasliaM WiIH
aNropuT™MaM, TMPUMEHSSI MW3BECTHBIE AaHAJUTUYECKUE METOABl IMpPU PELICHUU
CTaHAAPTHBIX  MaTeMaTMYECKUX  3aJa4 Ha  BBIYHACIECHUE  YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS  NPSAMBIMH, MEXKIYy MNpPAMOA U  IIOCKOCTBIO, MEXAY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnate 00bEMBI M IUIOMIAJM MOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
nupamujia) ¢ MIpUMEHEHUEM (POPMYJT; BBIYUCIISITH COOTHOIIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATHUAMM: CHUMMETpPHS B IPOCTPAaHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPOPETHPOBATH  HMHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKaX.

[IpuMeHsTh reoMeTpuuecKre (akThl ISl PELICHUS] CTEPEOMETPUUECKHX 3aj1ad,
IIPEAINOIATAOIINX HECKOJIBKO IIaroB PEIICHHUs], €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU opme.

[IpuMeHsATH  mpoOCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pEalbHbIC
CUTyallUM M TPUMEHSITh W3YYEHHBbIE TMOHATHUS B TPOLIECCE IOUCKA PELIECHUs
MaTeMaTH4eCKH cHOpMYIHPOBAHHON MTPOOIIEMbI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE TIEOMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOopeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/layu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUKH.

11 KITACC

OnepupoBaTh TMOHATUSIMH: WIMHAPUYECKAs] TIOBEPXHOCTh, OOpa3yronme
MAJTUHAPUYECKON MOBEPXHOCTH; IUINHAP; KOHUYECKasl MOBEPXHOCTh, 00pa3yOIIHe
KOHMYECKON MOBEPXHOCTH, KOHYC; chepuuecKas MoBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3anMHOE pacrosokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHSTUSIMU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BHICOTA
CErMEHTa; IIApOBOM CJIOM, OCHOBAHHME MIAPOBOTO CJIOSA, BBICOTA IMIAPOBOTO CJIOS;
IapOBOM CEKTOP.



Beruncnate  00BbEMBI M IUIOIIAAM  [IOBEPXHOCTEW  Tel  BpAILCHMUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATHAMU: MHOTOTPAHHUK, BIMCAHHBIA B C()epy U ONMHCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPaHHUK WJIM TEJIO BPALCHUS.

BbluMcnsaTe COOTHOLIEHUST MEXIYy IUIOLIaAsMM IOBEPXHOCTEW U 0O0BEMamMU
MOI00HBIX TEIL.

N3o06paxaTh u3zydaemble (UTYppl OT PyKH MU C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB NMPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUsI TEJ BPALLCHHUS.

W3BnekaTb, MHTEPIPETUPOBATH M  NpeoOpa3oBbIBaTh  HMHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
pUCYHKaXx.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOPa HA YUCI0, OOBACHSITh, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[IprMeHATh MpaBUIIO NTapajuIeNICNUIEAA.

OnepupoBarTh NOHATHSAMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIrOJd MEXKIY
BEKTOPaMH, CKaJSIPHOE NMPOU3BEICHHUE BEKTOPOB, KOJIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTODBI.

HaxoguTe cymmy BEKTOPOB M NPOU3BEACHUE BEKTOPA HA YHUCIO, YTOJI MEXKAY
BEKTOpaMH, CKaJsIpHOE IPOMU3BEACHUE, paCKIaAbIBaTh BEKTOpP II0  JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT.

[IpumensaTs reomeTpuueckue (akTbl sl PEIICHUs] CTEPEOMETPUUECKUX 3ajad,
MPEANONAraloIMX HECKOJIBKO IAaroB PELICHUS, €CIIA YCIOBUSA IPUMEHEHHMS 3a/1aHbI B
saBHOU popme.

Pemwars mnpocreiimme reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemrare 3amaum  Ha [10Ka3aTelbCTBO MAaTEMATHYECKUX OTHOLICHUW U
HAXO0XJICHUE T€OMETPUYECKUX BEJIUYMH MO 00pasliaM WM ajJropuTMaM, MpUMEHss
M3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a7a4.

[IpruMmensaTs  mpocTeWIIMe  MPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUYECKUX 3aad.

IIpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U KU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

IIprMeHATh MOJTyYEHHBIE 3HAHWS HA IIPAKTUKE: AHAJIU3UPOBATH PEAJIBHBIC
CUTyallUM M TPUMEHATb W3YYCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PELIEHUs



MaTeMaTU4YeCKu chopMyIMpOBAHHON NMPOOIIEMbl, MOJIETUPOBAThH PEAIbHBIE CUTYAIINH
Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJIETU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUHA M TEOpEM, ammapara ajireOpbl; pemarb MPaKTUYECKHe
3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITNYHUH.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
n

HaumenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoanuecTBo 4acoB

Bcer

0

KonTpoabHbl
e padoThl

[MpakTuyeckn
e padoTsl

JJIeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/bHBI
e pecypchbl

BBeneunue B
CTEPEOMETPHUIO

[Ipsimble n
MJIOCKOCTH B
MPOCTPAHCTBE.
[TapannensbHOCTB
MPSIMBIX U
MJIOCKOCTEM

10

12

http://www.prosv.ru

http://www.prosv.ru

IleprieHAUKYASAPHOCT
b HpSIMI)IX %1
IJIOCKOCTEN

Vel MeXy
OpAMBIMH U
IUIOCKOCTSIMHU

MHororpaHHuKu

12

10

11

http://www.prosv.ru

http://www.prosv.ru

http://www.prosv.ru

O0BEMBI
MHOTOTPaHHHKOB

IToBTOpEHUE:
CEYCHUS, PACCTOSHUS
U YIJIbI

http://www.prosv.ru

http://www.prosv.ru

OBIIEE KOJMYECTBO
YACOB I10
I[TPOTPAMME

68



http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg

11 KIIACC

N HaumenoBanu KoJsimyecTBO 4acoB DJIeKTPOHHbBIE
© e pa3iesioB u (undpoBbIe)
n/ Becer  Konrpoabnsl  IlpakTuuecku
TeM o0pa3oBaTe/IbHbI
I 0 e padoThbI e padoThbl
NPOrpamMmbl e pecypchbl
http://www.prosv.r
Temna Bpamenus 12 u
http://www.prosv.r
OOBEMBI TET 5 1 u
Bexrops! n http://www.prosv.r
KOOPJHMHATHI B 10 1 u
MIPOCTPAHCTBE
[ToBTOpEHME, http://www.prosv.r
000011IeHHE, 7 1 u
CUCTEMAaTH3aIH
s1 3HAHU I
OBIIEE
KOJIMYECTBO
34 3 0
YACOB I1O
I[MTPOT'PAMME
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http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
http://www.google.com/url?q=http%3A%2F%2Fwww.prosv.ru%2F&sa=D&sntz=1&usg=AFQjCNFtXfL5XKQord4Oktc31DYi-VFJKg
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