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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS AJis
oOyuaromuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeaHEro o0IIero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTH4ecKoMy oOpa30BaHUIO, U TPAAMUIMN POCCUMCKOTO 00pa3oBaHMS.
Peanuzanust mporpaMMbl o0ecrieurBaeT OBJIAEHUE KIIIOUEBHIMU KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISI CaMOPAa3BUTHUA W HEMPEPBIBHOTO 0OOpa30BaHMA,
IIEJIOCTHOCTh OOMIEKYJIBTYpHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro o0OIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHsS] T'€OMETPUU B HAIPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aromuxcs
NPAaBWIbHBIX TPEACTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHUU TE€OMETPUUECKHUX
a0CTpaKkIMii, COOTHOIIEHUH PEAJIbHOIO0 W HJIEATBHOT0, XapaKTepe OTpPaXEHUs
MaTEMaTUYECKOM HAyKOW SBJICHHM M TMPOIECCOB pEaJbHOr0 MHpPA, MeECTe
T€OMETPUU B CUCTEME HAYK M POJIU MAaTEeMAaTHYECKOT'O MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHS
yUdaliuxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX ISl aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK oOO0eCleYnBacT BO3MOXXHOCTh HM3YyYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HAMIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIieHUe, (HOpMUpPYEMOEe MPU HU3YYECHUU OO0Yy4arONUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEP)KICHUN
B XOJIE pCIIEHUs TeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTATh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPH PEHICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJb BO
BCEX 00macTsIX nesTenbHOCTH 4enoBeka. OpHeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHMaIbHOTO ObITHSA, (opma
OTPaXCHHUS OKPY>KAIOIIETO MHUPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS W aKTUBHOTO
npeoOpa3oBaHusl  JIEUCTBUTENBHOCTH.  OmNepupoBaHWe  MPOCTPAHCTBECHHBIMHU
oOpazamMu 00bEUHAET pa3HbIe BUJIbI yUeOHON U TPYAOBOU JI€SITEIHHOCTH,
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ABJIAETCS OAHUM M3 NPOPECCUOHAIBHO Ba)XHBIX KAayeCTB, MOATOMY akKTyalbHa
3aja4a (HOPMUPOBAHUS Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHU — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH 110 MHOTUM HAIPABICHUSIM.

Llens ocBoeHus mnporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4yeHuss — 00I1eo0pa3oBaTebHOE W OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETEeHUs U
WCTIOJIb30BAHUSA CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUW U  JICMCTBUM,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOAOKEHUST 00pa3oBaHus
[0 CTIEMATILHOCTSIM, HE CBS3aHHBIM C IPUKJIA/IHBIM UCIIOJIb30BAHHEM T€OMETPHH.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHa IS
00y4Jaromuxcs CPEeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOro 001iero oopasoBanus. TakuMm 00pa3oM, oOyyaromuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIlME€ MaTeMaTU4YeCKUe YMEHUSs, CBS3aHHbBIC
co crenu@UKoil TeOMETpPUM M HEOOXOIAUMBbIE JUIsl KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTb M3YyYHUTh F€OMETpPHUIO Oosee
riyOOKO, €ClM B JajIbHEHIIEM BO3HUKHET HEO0OXOJMMOCTh B T€OMETPHUUECKHX
3HAHUSX B MPOPECCUOHAITBHON e TEIHHOCTH.

JlocTikeHne 1edud OCBOEHMSI MPOTpaMMbl O0ECIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpUTETHRIMU 3aayaMu OCBOEHHS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOIPAHHHKAX W Tellax BpalleHUs
KaK 0 BaXHEHIIMX MATEeMAaTHYECKUX MOJIETISNX, MO3BOJISIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUsS pacro3HaBaTb Ha dYepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATh OCHOBHBIMH TOHITHSIMU O
MHOTOTPaHHUKAX U TelaX BpaIeHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAQJICHWEC  QITOPUTMAMH  DPEIICHWs]  OCHOBHBIX  THIIOB  3aj]ad;
dbopMupoBaHUE  yMEHHUS  TPOBOIUTH  HECIOXKHBIE  JOKa3aTeJIbHBIC
pacCyKIeHusi B XOJ€ PELIEHUs CTEPEOMETPUYECKUX 3a7ady M 3a7ad C
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCJUICKTYaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, TO3HABATEILHOW  AKTHMBHOCTH,  HCCJIEIOBATEIHCKUAX
YMEHHH, KpUTHIHOCTH MBIIIICHUS;
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e (QopmMmupoBanue G yHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pACHO3HABATH NPOSIBICHHUS  T'E€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallusiX W MPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, IPUMEHATH OCBOCHHBIN
FEOMETPUUECKUN anmapaT Mg PEUICHUS NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAnYUTENTBEHON OCOOCHHOCTHIO TMPOTPAMMBbI SIBJISIETCS BKJIIOUEHHE B KypC
CTEpEOMETPUM B Hayaje €ro M3y4eHUs 3ajJad, pEeHlaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JalbHENIIIEMY U3YUYEHHUIO TIPEIMETA.

[Ipeanourenue oTnaércst HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JEeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYalluXcsi B Kypce€ CTEpPEOMETPUU MPOBOJMUTCS 3a CUET pELICHUS 3aJad Ha
co3ZaHue  MPOCTPAaHCTBEHHBIX 0O0pa3oB M  3aJad Ha  ONEpPUpPOBaHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOM Ha
HaTJISIIHOCTh, a OIepUpOBaHHE OOpa3oM — B YCJIOBHUAX OTBJIEYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOJHOTO COAEPKaHUSI.

OcHoBHBIE conepxkaTenbHble TUHUU Kypca «I'eometpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTpaHCTBEY». DOpMUpPOBAHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO IO COAEpKAaTeNbHBIM JHHUSAM, HO W MO TOJaMm
0o0ydeHHUs Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHuUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHbBIM TI0 TojaaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUYECCKUMU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYIATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJHUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPECTABICHUN OOYYarOMIMXCS, PACHIUPSAS |
yrayOnsis e€, 00pas3ys MPOoYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoaUTCs 2 yaca B Henelsro B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roja ooOydenus - 102 yueOHbIX "aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYEeCKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosnioxeHue MNpsMBIX B IIPOCTPAHCTBE: IIE€pECeKarolumecs,
napajulejbHble M CKpeIIMBaroluecs npsMsle. llapamienbHOCTh IPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IapajUIeJIbHbIE IPsIMbIE B IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMH; Yroj MEXAy IpsSAMBIMU B [POCTPAHCTBE.
[TapamnenbHOCTE  IIIOCKOCTEM: [apajijlejibHble  IUIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBbIE (QUTYpHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, mapaienenunea; NoOCTPOCHUE CEYECHU .

[leprieHAUKYIJISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE NIPSIMBbIE B
[IPOCTPAHCTBE, IPSAMbBIE M[apajulesIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJSIPHOCTU IPSAMOM M INIOCKOCTH, TEOpeMa O IIPsMOU
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJl MEXKIY INpsSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHHBIM YroJl JBYIPaHHOIO  yIJa.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT HpsMOH 10  IJIOCKOCTH, MpoeKuus  ¢Gurypsl  Ha IIJIOCKOCT.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEW: IMPU3HAK  IEPHECHIUKYJISPHOCTH  ABYX
IockocTen. Teopema o TpEX NEPIECHAUKYIISApaX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKAa, OCHOBHBIE 3JIEMEHTBI MHOI'OIPDaHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI; IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. Ilupamupma: N-yroiapHas nupamuja, I'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBAs U MOJIHASA IOBEPXHOCTh MUPaMU/IbI; IPaBUIIbHAS U
yCeu€HHAasi NHMpaMHuja. OJEMEHThl Mpu3Mbl W nOupaMuibl. I[IpaBuibHBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; IIPaBUJIbHAS NPU3MA U
IIPaBUJIbHAS IHMpPaMUJA; NpPaBUJIbHAs TPEYroyiibHas NHPaMUAAa W IPABWIbHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noJieKka’ip ¥ ukocasap. CeueHus: NpuU3Mbl U IUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CHMMETpPMM B INHpaMHAaX, lapajulelIenunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHalid, VYIJblL.
[Inomaasr OOKOBOWM MOBEPXHOCTH M TMOJHOW IOBEPXHOCTU MPSAMON HPU3MBI,
IUIOLAJh OCHOBAaHMM, TeopeMa O OOKOBOW TIOBEPXHOCTU MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTM M MOBEPXHOCTU MpPaBUIBHOM MHpPaMHIIbI,
TeopemMa O TIuiomEaau Yyceu€éHHo mnupamuabl. [lonstue o0 o0béme. OOBEM
UpaMubl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJia BpalueHus

Hunuuaapudeckast MOBEPXHOCT, oOpa3zyromue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. LlunmuHmap: ocHOBaHUA W
OOKOBasi TMOBEPXHOCThb, OOpasyrolmias MU OCh; IUIOMIAAb OOKOBOM M TMOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM U TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOIMIAIb TOBEPXHOCTU CQEPBHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
II0IIA b CEPHI.

N3006parkeHne Ten BpalleHus Ha TUIOCKOCTU. Pa3BépTka MMIMHApPA U KOHYCA.

KoMOuHanuu ten BpallieHuss 1 MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIllCHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWiCTBa 00BEMOB Ten. Teopema 00 06bEMeE
MPSIMOYTOJILHOTO Mapajuiesnienunena M cieactBuss u3 He€. OOBEM UMIUHIpA,
koHyca. O0BEM mapa u miomasb chepsl.

[lomo6ubie Tema B mpocTtpancTBe. COOTHOMICHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi uunuHapa (MapauleIbHO W TMEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (mapajulelbHOE€ OCHOBAaHUIO M MPOXOJSIIEe Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. CllOKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTtopaMm. IlpaBuiio mapamienenunena. Pemienue 3agad, CBS3aHHBIX C

MIPUMEHECHHUEM TPABUJ ACUCTBUUA C BEKTOpaMu. lIpsiMoyrosbHas cucrema
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KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
BbrunciieHne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METO/I TIPU PEIIEHUU T€OMETPUUYECKUX 3a/a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TIpeameTa
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:knanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YUYaIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOIO WIEHAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYE€CKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3JTUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TrpaxaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH M TIp.), yMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSIMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKON MIEHTUYHOCTHU, YBAKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
K HCMOJB30BAaHUIO ITUX JOCTIKCHHH B JIPYrUX HayKaxX, TEXHOJOTUsAX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMS, OJTUYECKOTO  IOBEJCHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUW HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHPY, BKJIIOYas 3CTETHUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, paccyXICHUH;
BOCIIPUMMUHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEMaTUYECKUe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, peryJspHas busznueckas aKTUBHOCTB); bu3rIecKoro
COBEPIIIEHCTBOBAHNA, npu 3aHITHIX CIIOPTUBHO-03I0POBUTEIHHOM
JeSTETHHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBIOOD

Oynyiie mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KM3HCHHBIC TIJIAHBI;
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FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TIPOTSIKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]1a4 MAaTEMaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYJBTYPhl, MOHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJHON M COIMAIBHOMN
Cpenbl, OCO3HAaHHWEM TJIOOATBFHOTO XapakKTepa JKOJOTHYECKHX IMPoOJeMm;
OpHEHTAaIMeld Ha TPHUMCEHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00J1aCTH  OKpY)KAroIIeH Ccpepl, IUIAHUPOBAHHUS ITOCTYIIKOB U  OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPY>KAFOIICH CPeIbI.

IleHHOCTH HAYYHOT O IO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYCCKOM HAyKd Kak cQepbl YeTOBCYCCKOW JCATCIBHOCTH, JTAIlloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS IIUBUJIW3AIMH, OBJIAJICHUEM S3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 M HCCIICIOBATCIIBCKYIO JCATCIBHOCTD
WHIAWBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHble pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTro MpeaMeTa
«MaremaTuka» XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU PecyIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvhvle — Oelicmeus, — 00ecnedusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYEccos obyyarowuxcsa (oceoenue
Memo008  NO3HAHUS — OKpyJycaowe2o  Mupa;  NpUMeHeHue  J102U4eCKUX,

Ucce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBISIBIITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpENICJICHUS]  MOHSATHM; yCTAHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS 11 OOOOIIEHHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATH W  NPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTPHULATENIbHBIC, €IUHUYHBIC, YacCTHbIE W O0OIIHue;
YCJIOBHBIE;

e BBISIBIATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U

npoTuBopeursi B ¢akTax, JAHHBIX, HAOJTIOJICHUSIX U YTBEPKICHUAX;
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npeajiaraTb ~ KpUTEpUUM Ui BBISIBJIEHHUA  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl M KOHTPHIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJbL;

e BBIOMpaATH crnoco0d peuieHUs yd4eOHOHM 3anayuu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHUs, BbhIOMpaTh HauOosee MOAXOAAIIMI ¢ y4€ToMm
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeJbcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKANA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIUME MPOTHBOpEYne, Mpodiemy,
yCTaHABIMBaTh  HCKOMOE W  JaHHOe, (OpMUPOBATh  TUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSATENIbHO CIUTAHUPOBAHHBIM HKCIIEPUMEHT,
UCCJIEIOBAHHE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BbEKTa, SBJIEHHSA, MPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMHU, SIBJICHUSIMHU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH OOOOILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTb
HOJIyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 000OIIEHUI];

e IIPOTHO3UMPOBATH BO3MOXKHOE pa3BUTHE IIpoOLEcca, a TAaKKE BBIIBUraTh
IPEIIOJI0KEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBJIATH Ae(ULINTH MHPOpPMALUH, JAHHBIX, HEOOXOIUMBIX Ul OTBETa
Ha BOIIPOC U JUJIS pelIeHUs 3a/1auH;

e BbBIOMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

e CTPYKTypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iIMuHBbIX (opMax,
WILTIOCTPUPOBATH IPapUUECKH;

e OLICHUBATH HaAEXKHOCTD uHpOpMaIuU 1o CaMOCTOSITEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvuvie  Kommynuxamuenwvle  Oeticmeus,  obecneuugarom

cpopMuUpoB8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCA.

Oomenne:
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BOCHPUHMMATh W (QOPMYIHpPOBaTH CYXKICHUS B COOTBETCTBHUH  C
YCIOBUSMH U LIETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHsS IIO
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHbBIN PE3YJIbTaT;

B X0JIe 00CYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOsieMbl, perraeMoi 3aJ1auu, BbICKa3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pElIEHNs; COMNOCTABIATH CBOM CYXACHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JHAJIOra, OOHapYy>XMBaTh pa3JIMuME€ U CXOJICTBO IMO3ULIMH; B
KOppeKTHOU (hopme hopMyIHpoBaTh pa3HOTIIACHs, CBOU BO3PAKEHHUS;

e TMPEACTaBIISITh  pE3yJbTaThl  PEHICHUS  3aJayd,  DIKCIECPUMEHTA,
UCCJIEJIOBAHUsA,  MPOEKTa,  CaMOCTOATENbHO  BhIOUpaTh  (opmar
BBICTYTUICHUS ¢ YUE€TOM 3aja4 MPEe3eHTAUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TOHMMATh W  MCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOU u

3)

WHAVBUAYATLHON paOOTHI IPU PEIICHUH YICOHBIX 3aa4; MPUHUMATD I1CJTb
COBMECTHOM JCATCIBHOCTH, IUIAHMPOBATh OPTraHU3allMI0 COBMECTHOH
paboThl, pacTpeesnsaTh BUABI paboT, TOTOBApUBATHCS, 00CYXKIATh TPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJCH;
y4acTBOBATh B TPYMNIOBBIX popMax paboThl (00CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJAMHUPOBATh CBOM JEHUCTBHSI C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABATECIIBHOW pedieKCHH KaK OCO3HAHHUS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMH  CaMOIPOBEPKH, CaMOKOHTPOJIA IIpomecca W
pe3ysbTaTa pelieHus MaTEMaTUIEeCKON 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OIMTUOOK, BBISBICHHBIX TPYIHOCTEH;
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e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OrniepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATIIETBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMHOE pacmojioKEHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: ABYTPAHHBIM YroJl, TPaHW JBYTPaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAHHHUKA, TPABMWIIbHBIA MHOTOT'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAHHMKOB (MHMpaMuja; MpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccudunmpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
Kknaccuukauy  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKH, TPAaBUIbHBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIC TTPU3MBI, TTApaJUICIICIIUTIC B ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBICHATH MPUHIIUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METOJT CIEOB.

Ctpoutrh ceueHUST MHOTOTPAHHHKOB METOJOM  CJEIOB, BBHITIOJHATH
(BBIHOCHBIC) TIIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BHI
CBepxy, COOKY, CHH3Y.

Pemiath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BEIUYMH MO 00pa3laM Uiu
aNropuT™MaM, NPHUMEHSS HW3BECTHHIE AHAIUTHUYECKUE METOAbl NPU PELICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJlady Ha BBIUMCICHHE PACCTOSIHUN MEXKIY ABYMS
TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaXOXJAEHUE FT€OMETPUUECKUX BEJIMUMH MO 00pa3naM Win
aNropuT™MaM, NPUMEHSSI HW3BECTHHIE AHAJIUTHUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX ~MATEMATHMYECKUX 3aJad HAa  BBIYUCJIEHUE YIJOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPSIMBIMH, MEXAYy TMPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.
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Boruncnsath 00bEMBI U TJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMujia) ¢ TM[pUMEHEHUEeM (QOpMYJ; BBIUKUCIATH COOTHOILICHUS MEXIY
TJIOIIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LIEHTP, OCb W
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (UTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATh W HHTEPHPETHUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTeXkax U
PUCYHKaXx.

[IpumensTs reoMmerpuueckue (aKThl [JIs PEIICHUS CTEPECOMETPHUUECKUX
3aJ1a4, MPEAnoaraloiMx HECKOJIbKO IaroB PELICHUs, €CIU YCIOBHUS TPUMEHECHUS
3a/1aHbI B IBHOU (hopme.

[IpumensaTs mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE NpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJIydEHHBIE 3HAHWS HA MPAKTHUKE: aHAJW3UPOBATh PEaJIbHbIC
CUTyallud W TPUMEHSATh H3YYEHHBbIE MOHATHSA B IMPOILECCE IOUCKA PELICHUSA
MaTeMaTH4eCKu CHOPMYIUPOBAHHOW MPOOJIEMBbI, MOJCIUPOBATH pPEATbHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUM U TEOpEM, anmnapara anreOpsl; penaTh
[IPAKTUYECKUE 3a71a4l, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUUHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: [WJIMHIPUYECKAsh MOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  TMOBEPXHOCTH;,  MWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON OBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpaI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyioxkeHUe chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUYECKUX TEJl C TPUMEHEHHEM (OPMYII.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy U
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAASMU TOBEPXHOCTEH U 00BbEMaMu

HOJO00HBIX TEI.
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N3o0paxate u3zyyaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHS T BpallCHUSI.

N3Bnekarb, HHTEPHPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINONHATE JIE€UCTBUSL CIOKEHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHSATh, KAKUMH CBOMCTBaMHU OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO MapaIEICIUIENA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojd MEXIY
BEKTOpaMH, CKaJISIpHOE MTPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaJbIBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IJIOCKOCTh YPABHEHHEM B JEKAPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensaTe reomeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJarallinX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHHS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI [IPU PEIICHUU CTAHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumensATr mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IprBoAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB FT€OMETPUMU B UCKYCCTBE.

[IprMeHATh MOJNy4YEHHBIE 3HAHWSA Ha NPAKTUKE: aHAJIU3UPOBATH pEajbHbIC
CUTyallUM W IMPUMEHATh W3YyYECHHBIE IMOHSITUA B IPOLECCE IOUCKA PEUICHHS
MaTeMaTU4ecKd CPOPMYIHPOBAHHOW MPOOJIEMBbI, MOJEITUPOBATH peaJbHBIC
CUTyallUM Ha $f3bIKE TE€OMETPUM, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOPEM, alllapara aareOpbl; peiarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTe/ibH
blepecypchbl

Buasbl
AeATEJbHOCTH
o0yuarouuxcsi ¢
yuéTom padoueii
NMPOrpamMMbl
BOCIUTAHUS

BBenenue B crepeoMeTpuio

10

JInanor, HanpaBIEHHBIN
Ha MPOSIBJICHUE
WHTEpeca K MPOIIJIOMY U
HACTOSIIEMY
POCCHICKOM
MaTeMaTHKH,
[[EHHOCTHBIM
OTHOIIECHHEM K
TTOCTHKEHUSIM
POCCHUMCKUX
MaTEMaTHKOB U
poccuiickon
MaTeMaTHYECKOU
IIKOJIBI, K
MCII0JIb30BAHUIO STHX
TOCTHXKEHUH B IPYTHX
HayKaX U IPUKIATHBIX

chepax

IIpsiMble U TIIIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTD
MPSIMBIX U IUIOCKOCTEH

12

becena o roroBHOCTH
MIPUMEHATD
MaTeMaTUYeCKHe 3HaHHs]
B UHTEPECAX CBOETO
310POBBSI, BEJICHUS

3JI0pOBOTO 00paza

16



KU3HU (3J0pOBOE
[IUTaHUE,
cOaaHCUPOBaHHBIH
PEXUM 3aHITUH U
OT/IbIXa, PEryJsipHas
bu3naeckas
AKTUBHOCTD);
c(hOopMUPOBAHHOCTHIO
HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO
1paBa Ha OIHUOKY U
TaKOro e MpaBa
JPYTOro YeJIOBEKa.

[lepnenukynspH
OCTb MPSIMBIX U
IJIOCKOCTER

12

YcTaHOBKa Ha aKTUBHOE
y4acTHE B PEIICHUN
MPAKTHUYECKUX 3a/1a4
MaTE€MaTHYECKOU
HAIPaBJIEHHOCTH,
OCO3HAHHWEM BaKHOCTHU
MaTEeMaTH4eCKOIro
00pa3oBaHus Ha
MPOTSKEHUU BCEi
PKU3HU JJIs1 YCIIEIIHOU
poheCCHOHATBHOM
NESITEIbHOCTH U
pa3BUTHEM
HEO0OXOIUMBIX YMEHUM;
OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM
VHIUBUyaIbHON
TPaeKTOPUU
00pa3zoBaHus U
PKU3HEHHBIX TUTAHOB C

Y4ETOM JIMYHBIX

17



WHTEPECOB U
00IIIECTBEHHBIX
noTpeOHOCTEH.

Yrubl MeXy IPSIMBIMU U
IJIOCKOCTSIMHU

10

Huckyccus 06
OpHEHTAINH B
JIEATEIbHOCTH

Ha

COBPEMCHHYIO
CUCTEMY HayIHBIX
MpECTaBICHUI
000CHOBAHHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS
yeJIoBEKa,
MIPUPOIBIHOOIIECT
Ba,TOHUMAaHUEM
MaTeMaTHIECKO

i

HayKUKakc(epbl
YeJIOBEUECKONIE
STEJILHOCTH,

ITANOB €€ Pa3BUTHUSA U
3HAYUMOCTHU VIS
pa3BUTHS
LMBUJIN3A1I1MH1;0BJIaJICHU
€M S3BIKOM
MaTeMaTUKUUMATEMaTH
YECKOMKYIBTYPOMKAKCD
€ICTBOM IO3HAaHUSAMHUPA;|
OBJIQJICHUEMIIPOCTENIIN

MHHAaBBIKaMHUHCCIICI0BA

18



TENbCKOUIEATEILHOCTA

MHororpanHuku

11

['pynnosas
paboTaHanpaBlieHHasIHA
CIIOCOOHOCTHKAIMOIIOHA
JBHOMY
MUACTETUYECKOMYBOCIIPU
ATHIOMATEMaTUYECKHXO
OBEKTOB,
3a/1a4,pEeICHAN, paccyx
JICHUI; YMEHUIO
BUJIETbMATEMaTUYECKUE
3aKOHOMEPHOCTHUB
HCKYCCTBE

O6BbEMBI MHOTOI'PAaHHUKOB

[IpuMeHaATEMaTEMaTHYE
CKHE3HaHUSI B
MHTEPECAXCBOET030POB
bsl,BEICHUS
310pOBOrooOpasa
KU3HHU(30POBOE
nuTaHue,coanaHCcupoBaH
HBIAPEKUM 3aHITUI
HOT/IbIXA,
perynspHasipuznueckas
AKTUBHOCTB );chopMUpO
BaHHOCTHIOHABBIKA
peduiekcun, Npu3HaHuEM
CBOErompaBa Ha OLIMOKY
UTAKOTO Ke
MIpaBaJpyroro 4ejoBeKa.

HOBTOpeHI/IC: CCUCHUs,
PacCTOAHUA U YI'JIbL

becena o

TOTOBHOCTUIIPUMEHSTHM
aTeMaTUYeCKUEe3HaHUS B
MHTEPECaXCBOET03/I0POB

bA,BCACHUA

19



310poBOroodpasa
YKU3HU(3I0pOBOE
MMTaHue,cOaATaHCUPOBaH
HBINPEKUM 3aHATUN
MOT/IbIXA,
perynspHasuzndecKas
AKTUBHOCTb );c(HhopMHpO
BaHHOCTbIOHABBIKA
pednexcun, npu3HaHUEM
CBOEromnpana Ha OLIMOKY
UTAKOTO e
[IpaBaipyroro 4yejaoBeKa.

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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11 KVIACC

Ne i/t

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBareJib
Hblepecypchl

Buabl gesiTesibHOCTH
o0yuarouuxcsi ¢
yuéToMm padouei
NMpOrpamMMbl
BOCIUTAHUS

Tena BpaieHnus

12

Huckyccus
obopueHTanun
BIIESITEIILHOCTH
HACOBPEMEHHYO
CUCTEMY
HAyYHBIXTIPEJICTABIT
€HHIT000CHOBAHHBIX
3aKOHOMEPHOCTAXPA
3BUTHUAYCIIOBEKA, TP
HPOJIBINOOIIECTBA,IT
OHHMaHHEM
MaTeMaTH4eCKOM
HayKUKaKchepbrd
€JIOBEYECKOUTIEAT
€JIbHOCTH,

ITANoB €€ Pa3BUTHS
W3HAYUMOCTHUISIPA3BUTH
ALUBWIN3ALAN;0BIIaICHU
eM
A3BIKOMMATEMATUKUUMAT
E€MaTUYECKOUKYJIBTYPOIK
AKCpPEACTBOM
[TO3HAHUAMUDA,

OBJIAACHUCMIIPO CTEHIIINM

21




MHAaBLIKAMUUCCIIENOBATEI
bCKOUAEITENHbHOCTH

OOBEMBI TEN

['pynnosas
paboTaHanpaBJieHHAsTHAC
MOCOOHOCTHKAIMOLIMOHAT
HOMY
HMICTETUIECKOMYBOCTIPHUS
TUIOMATEMaTUYECKUX00bE
KTOB,
3a/1a4,pEeIeHU, paccyk e
HUW;YMEHUIO
BHJICThMaTeMaTHUECKHE3a
KOHOMEPHOCTHB
HCKYCCTBE

BeKTOpBI 1 KOOPAWHATEI B
MPOCTPAHCTBE

10

[TpuMeHsIThMaTeMaTHIeCK
VEe3HaHU B
MHTEPECAaXCBOET0310POBb
s,BeJICHUS
310pOBOrooOpasa
YKU3HHU(30POBOE
nuTaHue,coaIaHCHPOBaHH
BINPEKUM 3aHATHI
MOT/IbIXA,
perynapHasipuznuecKasak|
TUBHOCTH);c(hopMUpoBaH
HOCTHIOHABBIKA
peduiekcun, Npu3HaHuEM
CBOErompaBa Ha OLIMOKY
UTAKOTO XKe
MPaBaIpyroro 4yeaoBeKa.

IToBTOpEH
ue,
000011eHn
e,

becena o
rOTOBHOCTUIIPUMEHATbMA
TeMaTHYECKHUEe3HAaHHUS B
MHTEPECaXCBOET03/10POBb

22



CHUCTEMATHU
3a1usa
3HAHUH

,BEJICHUS
310poBOroodpasa
YKU3HU(3I0pOBOE
NMTanue,coaTaHCUPOBaHH]
BINPEKUM 3aHATUN
MOT/IbIXA,
peryispHaspu3nIecKasak
TUBHOCTH);c(popMUpOBaH
HOCTbIOHABBIKA
pednexcun, npu3HaAaHUEM
CBOEromnpana Ha OLIMOKY
UTAKOTO Ke
[IpaBaIpyroro yejaoBeKa.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoibHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE IOHATHUS CTEPEOMETPHUH: TOUKA,
npsiMasi, INOCKOCThb, IPOCTPAHCTBO.
[IpaBuna nzo6paxxeHus Ha pUCyHKaX:
1300pakeHus IIOCKOCTEH, apaIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: NEPECCKAOIHECH IIIIOCKOCTH,
nepeCceKarommecs npamMas U rmiIOCKOCTb

IlousTus: NEPECCKAOIHECH IIIIOCKOCTH,
nepeceKarommecs npamas U rmiIOCKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIIMOHHBIX YEPTEKAX

HavaneHbie cBeieHNs 0 KyOe U mupamMue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u nmupamu/ie,
UX pa3BEpTKU U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[TonsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMECTPUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

25




TTonsaTre 00 aKCMOMATUYECKOM

8 MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Tonsatue 06 akcHOMaTHUYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHU U CIIECACTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MepeCceKaroIecs,
MapajuieTbHbIE U CKPEIIUBAIOIITUECS
MpsiIMbIE
[TapannenbHOCTHh NPSMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX U IJIOCKOCTEH B

13 npoctpanctse: [lapannensHoCTh pAMON 1
MJI0CKOCTH

14 VYTIIbI ¢ COHANPaBICHHBIMH CTOPOHAMU

15 Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTb MIIOCKOCTEN:
napajuieJbHbIe TIOCKOCTH

18 CBoiicTBa napajyieNbHbIX TNIOCKOCTEN

19 [Ipocreiimre TpocTpaHCTBEHHBIE (UTYPHI

Ha TUIOCKOCTH: TeTpadp, KyO,

26




mapaJliCJICIrIICa

20 [TocTpoenue ceueHwmii

21 [TocTpoenue ceuenumii
KonTtponsHas padora no reme "lIpsimbie u

22 MIJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCT NPSMBIX U IJIOCKOCTEN"
[lepneHIUKyYISIPHOCTD NPAMOU 1

23 TUTOCKOCTH: TIEPTICHINKYIISIPHBIC TIPSIMBIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIPHBIE K TUIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYISIPHbIE K TUIOCKOCTH

26 [Tpu3Hak nepneHIUKyIIPHOCTH NPSIMON U
MJI0CKOCTH

97 [Ipu3Hak neprneHuKyaspHOCTH IPSIMOHN U
IJI0CKOCTH

28 TeopeMa o npsiMOil IEpIIEHIUKYISIPHOM
IJI0CKOCTH

29 Teopema o npsAMoil meprneHAUKYIIPHOI
MJI0CKOCTH

30 Teopema o npsAMoil meprneHAUKYIIPHOI
IJIOCKOCTH
[lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINTOCKOCTHU

27




32

[lepnienuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT

28




IPSIMOM 10 IIJIOCKOCTH

[TepieHAMKYNSAP U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
HPSIMOM A0 IJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, JINHEWHBIN YroJl
JBYTPAHHOTO yIJia

37 JIByrpaHHBIN yroJi, INHEWHBIN yroJl
IBYTPAHHOIO yIJa
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIICHIUKYISIPHOCTH IBYX
IJIOCKOCTER
[leprieHAMKYASIPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIIECHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD MJIOCKOCTEH:

40 IIPU3HAK IEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEM

41 Teopema o Tpéx nmeprneHIuKyasIpax

42 Teopema 0 TpEX MEpIEHIUKYIApAX

43 Teopema 0 TpEX MepIEHIUKYIApaX
KonTponpHas pabota no remam

44 "[lepneH IUKYISIPHOCTD NPSAMBIX U

Al

rwiockoctelt" ¥ "YTIiIbl MeXAy NPSIMBIMU U

29




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHHKH pa3BépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS IOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenunen, NpsMOyroabHbIA
napajJieJIenuIe]l ¥ ero CBOUCTBa

48

[Inpamuia: N-yroapHas NupaMuia, TpaHu U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHAs MUPAMHUAIA

49

[IpaBunbHBIE MHOTOTPAHHUKH: TTIOHSATHE
MPaBUJIBHOTO MHOTOI'PAHHUKA; TIPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMuUa U
MIPaBWJIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTad AP, A0ACKA AP U
HKOCas’ap.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCIIBHO TOYKH, HpHMOI\/’I, INJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHUax,
HapaJjuieJICcnmIeaax, rmpaBuJIbHbIX
MHOT'OrpaHHUKax

30




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 pE€Opa, TMaroHasu, yrisl 1
[Tnommaas OOKOBO MOBEPXHOCTH M MOITHOM
MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH

53 OCHOBaHUH, TeopeMa 0 OOKOBOM !
MTOBEPXHOCTH TIPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U

54 MMOBEPXHOCTH MTPABWIIBHOM MHUPaMUIBI, 1
TeopeMa o TUIOIAI OOKOBOW TOBEPXHOCTH
YCEUEHHOUN MUpPaMUIbI

55 KonTponsnas pabota 1o teme 1
"MHOrorpaHHuKH"

56 [TonsiTie 06 06bEME 1

57 O06BEM UpaMuIbI 1

58 O06BEM UpaMuIbI 1

59 O0BEM UpaMuIbI 1

60 O0BEM UpaMuIbI 1

61 O06BEM PU3MBI 1

62 O06BEM PU3MBI 1

63 O0BEM TpU3MBI 1

64 KontponsHas pabora no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"

[ToBTOpEHue, 06001IeHNE CHCTEMATHU3 AN
65 3HaHui. [TocTpoeHne ceuenuit B 1

MHOTOT'paHHUKE

31




66

[ToBTOpEHUE, 0600IIIEHNE CHCTEeMATHU3AIIHS
3HaHUU. BeIYKCIIEHHE PACCTOSHUMN: MEXIY
JBYMsI TOYKaMH, OT TOUKH JIO MPSMOIL, OT

32




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIUMBAIOIIHUMHUCA NPAMBIMA

67 Wrorosas koHTpoJIbHAs paboTa

[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIHS
3HaHUU. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIUBAOIIUMHUCS TTPSIMBIMH, MEXKTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YIJIOB MCKY INIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

68
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11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, AMameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaab chepsl

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHIECKOM
MTOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroiias 1 och;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTHU

N3obpaxenune uIMHAPA HA TNIOCKOCTH.
Pa3pépTka nmimnapa. CeyeHus

HUWIHHAPA (TUI0CKOCTHIO, MapaieIbHON
WJIH TIEPIICHIUKYIIIPHON OCH LIUITUH]IPA)

Konunueckas moBepxHoCTh, 0Opa3ymomine
KOHHYECKOM MOBEPXHOCTU, OCh U
BEpIINHA KOHUYECKON TTOBEPXHOCTH

34




Konyc: ocHOBaHuE U BepIINHA,

8 o0pa3yrolas 1 0Ch; IIIOMas> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAaHUS U OOKOBast
MTOBEPXHOCTh
N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, TTapalICIEHOM
OCHOBAHHIO, ¥ TUIOCKOCTHIO, TIPOXOISIIIEH
yepe3 BEPIINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsl; cepa, BUcaHHAS B
MHOTOTPaHHUK WU B TEJIO BPAIICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O06bEM muIMHIpa, KOHYCa

15 O06béM m1apa u miomaab chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXTy TLTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOTI0OHBIX Tell

17 KonTtponsHas pabota no remam "Tena
Bpamenus" u "O0beMbl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BEIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO
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21

Pasnosxenue BexkTopa 1o Tpém
HEKOMILJIaHapHbIM BekTopaM. IIpaBuio
napajesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npocrpaHcTse. KoopanHaTel BeKTOpa.
[IpocTenmue 3aga4n B KOOPAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex1y IpsIMBIMU U
IIJIOCKOCTSAMH

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUN TeOMETPUYECKUX 3a/1au

27

KonTtponbHas padota mo teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHcTBe"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuid. OCHOBHEIC
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucreMaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, hakTel, TEOPEMBI Kypca
IUTAHUMETPUHI

30

[ToBTOpEHue, 06001IEeHNE U
crcTeMaTH3alus 3HAaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
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[ToBTOpEHue, 0600IIEeHNE 1

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUU U METOJIbI UX PEIICHHSI
[ToBTOpEHUe, 0600IICHNE U

39 cucTeMaTtH3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (akThl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBas koHTpOJbHAS paboTa 1

34 [ToBTOpEHME, 0606HICH%6 u 1
CHCTeMaTH3aIlus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

I'eometpus 10-11 xmacce/JI.C.Atanacsn, B.®.byry3os, C.b.Kagomiies,
O.I'.ITo3nsik, JI.C.Kucenéra, Mocksa «IIpocsemenue» 2020

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHE

Poccwiickast anexTponHas mkona https://resh.edu.ru
bubmuoreka IL1OK https://urok.apkpro.ru

Yuu.py https://uchi.ru

HNudoypox https://infourok.ru

LHOC Mos mkomna https://myschool.edu.ru/

OI'BHY «®UIIN» https://fipi.ru

ok wnE

[lpu peanmsammu pabodeid MPOrpaMMBI  HCIONB3YeTCsS KOMIBIOTEPHOE
o0opyloBaHWE, TIOCTABICHHOE B paMKaX pPErHOHAJIBHOIO  TPOEKTa
«IudposasobpazoBaTenbHas cpeaay:

- Cmaprt-teneBuzop DEXP A751;
-MHTepakTrBHBIN IporpaMMHo-annapatHbiii kommiekc NEWLIine
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