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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS AJis
oOyuaromuxcs 10 —11 «kmaccoB pa3paboraHa Ha ocHoBe DeneparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro o0IIero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTH4ecKoMy oOOpa30BaHUIO, W TPAJAMUIMN POCCUMCKOTO 00pa3oBaHMS.
Peanuzanust mporpaMMbl o0ecrieurBaeT OBJIAEHUE KIIIOUEBHIMU KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISI CaMOPAa3BUTHUA W HEMPEPBIBHOTO 0Opa30BaHMA,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX M
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHSI T'€OMETPUU B HAIPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JPYTUX YYCOHBIX JUCIUIUIMH. Pa3BUTHE Y 00ydJarOmUXCs
NPAaBWIbHBIX TPEACTABICHUNH O CYIIHOCTH W MPOUCXOXKICHUU TE€OMETPUUECKHUX
a0CTpaKkiMii, COOTHOIIEHHH PEAJTbHOIO0 W HJEAIBHOTO, XapaKTepe OTpaXKeHUs
MaTEMaTUYECKOM HAayKOW SBJICHHM M TMPOIECCOB pEaIbHOTO MHpPA, MeECTe
Tr€OMETPUU B CUCTEME HAYK U POJIM MAaTEeMaTHUYECKOr0 MOJIEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHS
yyaliuxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomertpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak oOO0eCleuYnBacT BO3MOXXHOCTh HM3YyYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIieHUe, (HOpMUpPyEeMOe MPU HU3YYECHUH OO0Yy4aroNUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEP)KICHUN
B XOJIE pCIIEHUs TEOMETPUYECKUX 3a]ad, YMEHHE BBIJIBUTATh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPH PENICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (U3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsax nesTenpbHocTH 4enoBeka. OpUeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaTbHOro ObITHS, ¢dopma
OTPaXCHHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIEITHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENBHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEUHAET pa3HbIe BUJIbI yUeOHON U TPYIOBOM JI€SITENHHOCTH,



ABJIAETCS OAHUM M3 NPOPECCUOHAIBHO Ba)XHBIX KAyeCTB, MOATOMY akKTyalbHa
3a7adya (HOPMUPOBAHUS Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KakK
Pa3HOBUJIHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH 110 MHOTUM HAINPABICHUSM.

Llens ocBoeHus mnporpaMmbl yueOHoOro kypca «l['eomerpusi» Ha 0a30BOM
ypoBHE 00yyeHuss — 00I1eoOpa3oBaTebHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHUs U
HCTIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JICMCTBUM,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOAOHKEHHST 00pa3oBaHus
1O CTEMATBHOCTSIM, HE CBA3aHHBIM C IPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma mno reoMeTpuu Ha 0a30BOM YpOBHE TpeIHA3HAuY€Ha IS
00y4Jaromuxcs CPeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOTrO 0011ero odpasoBanus. TakuMm oOpa3om, oOyuaromiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIllME€ MaTeMaTUYeCKUe YMEHUSs, CBS3aHHbIC
co crenu@UKoil TeOMETpUM M HEOOXOJAUMBIE JUIsl KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTb T€OMETpPUIO Ooliee
riyOOKO, €ClM B JaJibHEUIIEM BO3HUKHET HEO0OXOJMMOCTh B T€OMETPHUUECKHUX
3HAHUSX B MPOPECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1edu OCBOEHMSI MPOTpaMMbl 00ECIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpuUTETHRIMU 3aayaMy 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 MaTeMaTHUYECKUX MOJENSAX, MO3BOJISIOMIUX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO0 MHUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTb Ha dYepTexax, MOACIIX U B
peabHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMHU O
MHOTOTPaHHUKAX U TelaX BpaIIeHUS U MX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJCHWEC  QITOPUTMAMH  PEIICHWs]  OCHOBHBIX  THIOB  3aj]ad;
dbopMupoBaHUE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHBIC
pacCyKIeHusi B XOJ€ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady W 3a7ad ¢
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCJUICKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommuxcs, TO3HABATEIbHOW  AKTHMBHOCTH,  HCCJIEIOBATEIHCKUAX
YMEHHH, KpUTHYHOCTH MBIIIICHUS;



e (QopmupoBaHue G yHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pACHO3HABATH MPOSIBICHHUS  T'E€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX
CUTyallusiX W MPU U3YUYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
T€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHSATH OCBOCHHBIN
FEOMETPUYUECKUAN anmapaT Mg PEUICHUS NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTANYUTENHEHONM OCOOCHHOCTBIO MPOTPaMMBbl SBJISIETCS BKJIIOYEHUE B KYpPC
CTEpEOMETPUM B Hayaje €ero M3y4eHMs 3ajJad, pPEHIaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHHE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JNalbHENIIEMY U3YUYEHHUIO TIPEIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUSI MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JEeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYalluXcsi B Kypce€ CTEpPEOMETPUU IMPOBOJMUTCS 3a CUET pELICHUS 3aJad Ha
co3JaHue  MPOCTPAaHCTBEHHBIX O0pa3oB M  3aJad Ha  ONEpPUpPOBAHUE
IpOoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJISIIHOCTh, a OIEpUpPOBaHHE O0Opa3oM — B YCJIOBUAX OTBJIECUYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEpKaHUSI.

OcHoBHBIE conepxaTelibHble JTMHUM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBE». DOPpMUPOBAHUE JIOTHUECKUX YMECHUN
pacrpenensiercs HE TOJbKO IO COAEpKAaTeNbHBIM JMHUSM, HO W MO TOJaMm
o0ydeHHUs Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHbBIM T0 TojaaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUYECCKUMU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYINATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUWS BKIIIOYAJUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPECTABICHUN OOYYaArOMIMXCS, PACHINPSS H
yrayOnsis e€, 00pas3yst MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 kimacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a nBa roga oOydenus - 102 yueOHbIX "aca.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpun. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosnioxeHue MNpsMBIX B IIPOCTPAHCTBE: IIE€pECeKarolmecs,
napajulelbHble M CKpeIIMBaroluecs npsMsle. llapamienbHOCTh IPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IapajUIe/IbHbIE IPsIMbIE B IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH; Yroj MEXAy IpsSAMBIMU B [POCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEW: [apajilejibHble  IUIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBIE (QUTYpHl  Ha
TUIOCKOCTH: TETPAdIp, KyO, mapauienenunesa; NoOCTPOCHUE CEYECHU M.

[leprieHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMbBIE B
IIPOCTPAHCTBE, IIPSMbIE M[apajulesIbHbIE W IEPIEHAUKYISAPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOu
NEPIEHIUKYIAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  ABYTPAaHHBIM  YroJ, JIMHEHWHBIA yroja JABYTPAaHHOIO  yIUIA.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSIHUE
OT IpsMOH 1O  IJIOCKOCTH, Hpoekuus  ¢Gurypel  Ha IIJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  MEPHEHAUKYIIPHOCTH  JBYX
mIockocTen. Teopema o TpEX NEPIEHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS NMPU3MBI; IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBas U
[IOJIHAs IIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. Ilupamupa: N-yroiapHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS IOBEPXHOCTh MUPaMU/Ibl; IPaBUIIbHAS U
yCeu€HHAasi MHMpaMHuja. OJIEMEHThl Mpu3Mbl W nOupaMuibl. [IpaBuibHBIE
MHOTI'OTPAaHHHKU: IOHATHE NPABUIBHOIO MHOTOIDAHHUKA; NPAaBUIIbHAA NMPU3MA H
IIPAaBUJIbHAS IHMpPaMKJA; NpPaBUIIbHAs TPEYroyiibHas NHUPaMUAA W IPABWIBHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
nojeKka’ip u ukocasip. CeueHus: Npu3Mbl U IUPAMUJIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  OJEMEHTBl CHMMETPMM B INHpaMHAAX, lapajulellenunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHald, VYIJIblL.
[Inomaasr OOKOBOW MOBEPXHOCTH M TMOJHOW IOBEPXHOCTH MPSAMON HPU3MBI,
IUIOLAJAh OCHOBAaHMM, TeopeMa O OOKOBOW TIOBEPXHOCTU MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTM M MOBEPXHOCTH MpPaBUIBHOM MHpPaMHIIbI,
TeopemMa O TIuiom@aau Yyceu€éHHo mnupamuabl. [lonstue o0 o0béme. OOBEM
UpaMubl, IPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJia BpalueHus

Hunusaapudeckast MOBEPXHOCT, obOpazyroriue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEpXHOCTU. LlunmuHmap: ocHOBaHUA W
OOKOBasi TMOBEPXHOCTb, O0Opa3yoIas M OCh; IUIONIAJAb OOKOBOM M MOJHOU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BEpIIIMHA, 00pa3yromasi
U OCh;, IUIONAA, OOKOBOM U TIOJHOM IOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IUIOMIAJb MOBEPXHOCTH CQEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
II0IIA b CEPHI.

N3006paxkeHue Ten BpalleHus Ha TUIOCKOCTU. Pa3BEépTka MuiIMHApa U KOHYCA.

KoMOuHanuu Ten BpailleHus U MHOTOTPaHHUKOB. MHOTOTIpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tousitue 06 06bEMe. OcHOBHBIE cBOWiCTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Mapajuiesienunena M cieactBuss u3 He€. OOBEM UMIUHIpA,
koHyca. O0béM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIGHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennsi uunuHapa (mapauieIbHO U TMEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (mapajulelbHOE€ OCHOBAaHUIO M MPOXOJSIIEe Yepe3 BEPIINHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocty U B npocTpaHcTBe. CllOkKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTtopaMm. IlpaBuiio mapamienenunena. PemieHue 3agay, CBSA3aHHBIX C
MIPUMEHEHHUEM TPABUJ ACUCTBUUA C BeKTOpaMu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
BbrunciieHne yriioB Mexay MNpsIMbIMU U IUIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBII
METO/I IIPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TIpeameTa
«MareMaTuka» XapaKTepU3yrOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKU 00YYAIOIIETOCs] KaK aKTUBHOT'O
M OTBETCTBEHHOIO0 WI€HAa POCCHUUCKOTO OOIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl M IIp.), yMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C UX
GYyHKIMSIMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKOW UIGHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB U POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
K HCIOJB30BAHUIO ATUX JOCTIIKEHHH B JIPYrUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYTYIIIETO.

JcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYasi ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUM;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
HWHTEpecax 370poBOro U 0e30macHoro oopasa JKM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHKE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, peryJspHas busznueckas aKTUBHOCTD); bu3rIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTUBHO-0310POBUTEIHHOM
JeSTETHHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI;



FOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HA TIPOTSIKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]1a4 MAaTEMAaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO AIKOJOTUYCCKON KYJIBTYPhI, MOHUMAHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJTHON M COIMAIBHOMN
CpeImbl, OCO3HAaHWEM TJIOOAJBLHOTO  XapaKTepa JKOJOTHYECKUX  MPoOJeMm;
OpHEHTaIMeld Ha TPHUMCEHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00JIaCTH  OKpY)KAroIIeH cpepl, IUIAHUPOBAHHUS ITOCTYIIKOB U  OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPYKAFOIICH CPeIbI.

IleHHOCTH HAYYHOT O MIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHSI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, IOHUMaHUEM
MaTEMaTHYCCKOM HAyKh Kak cQepbl YeIOBCUYCCKOW JCATCIBHOCTH, JTAIlloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS IUBUJIW3AIMH, OBJIAJICHUEM SI3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID M HCCIICIOBATCIIBCKYIO JCATCIBHOCTD
UHAWUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTuka» XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvhvle — Oelicmeus, — 00eCnedusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcsa (oceoenue
Memo0o08  NO3HAHUS — OKpyJycaowe2o  Mupa;  NnpUMeHeHue  J102U4eCKUX,

uUcce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruuecKkue AeMCTBHUSA:

e BBISIBIITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpEJNICJICHUS]  MOHSATHM; yCTAHABIMBATh  CYIIECTBEHHBIA  MPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS I OOOOIIEHHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATh W  NPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEbHBIE W OTPHUIATENIbHBIE, €IWHUYHBIC, YacTHbIE W OOIIuE;
YCJIOBHBIE;

e BBISIBIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
npoTuBOpeurss B (pakTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUUM Ui BBISIBJICHHUA  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl M KOHTPHOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BbIBOJbL;

e BBIOMpATH crmoco0 peuieHUs yd4eOHOHM 3anayu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHHs, BbIOMpaTh HauOosee MOAXOAAIIMI ¢ y4€ToMm
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue 1eHCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUIA MHCTPYMEHT IMO3HAHMUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIUE TMPOTHUBOpPEYHUE, MpoOIeMy,
yCTaHABIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOro
0o0BbEeKTa, SBJIEHUSA, IMPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 000OIIEHUI];

e IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOLEcca, a TAaKKE BBIJIBUraTh
IPEIIOI0KEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBIATH JAeULINTH MHYOpPMALMK, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JUJIS peLIeHUs 3a/1auH;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IpEICTaBICHHUS;

e CTPYKTYypUpPOBaTh HHPOpPMAIUIO, IPEACTABIATh €€ B pa3iuyHbIX (popmax,
WILTIOCTPUPOBATh TPapUUECKH;

e OLICHUBATH HaAEXHOCTD uHpOpMaIuU 1o CaMOCTOSITENBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvuvie Kommynuxamuenwvle  Oeticmeus, — obecneuugarom

cpopMuUpoBaHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCA.

Oomenue:



BOCHPUHMMATh U (OPMYIHpPOBaTH CYXKIEHUS B COOTBETCTBUM  C
YCIOBUSMH U LEISIMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaThb NOSICHEHHs IO
XOJly pELICHHM 3a/1a4l, KOMMEHTHUPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo0OsieMbl, perraeMoi 3aJ1auu, BbICKa3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKICHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JHAJIOra, OOHAapYXUBaTh pa3JIMuME€ U CXOJCTBO IMO3ULIMM; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTABIISITh  pE3yJbTaThbl  PEHICHUS  3aJayd,  DKCIECPUMEHTA,
UCCJIEJIOBAHUsA,  MPOEKTa,  CaMOCTOSTENbHO  BhIOUpaTh  (opmar
BBICTYTUICHUS C YUE€TOM 3aja4 MPEe3eHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TMOHMMATh W  MCIHOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOMU u

3)

WHAUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATh I1CJTh
COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pactpenensiTh BUABI paboT, JOTOBApUBATKLCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJCH;
y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CYKIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTHI H
KOOPJAMHUPOBATh CBOM JEHUCTBUS C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvle  pecynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 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 II03HABATCIIBHOW pediIeKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJII Iporecca W
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUHU
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JOCTHKECHMSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JEITENbHOCTH,
HaXOJUTh OLUMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MTAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE PACTOJOKEHUE MPSMBIX M TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSITUSMU: JABYTPAHHBIM yroJi, TPaHU JBYTPAHHOTO YTIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA Yroj JABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA ¥ HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABUIIBHBIA MHOTOT'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BBl MHOTOIPAHHHUKOB (MMHMpaMUa; MpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccuduimpoBate ~ MHOTOTpaHHUKH, BbIOMpas ~ OCHOBAaHMS IS
KkIaccuukauy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKU, TMPABUIbHbBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTApaJUICIICIIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBICHATH MPUHIIUITBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METOJT CIEOB.

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

PemaTte 3amaun Ha HAXOXKACHHE TEOMETPUUECKUX BETWYMH MO 00pasiam WiH
aNropuT™MaM, NPUMEHSS HW3BECTHbIE AHAIUTHYECKHE METOAbl IpPH PEUICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 Ha BBIUYHUCICHHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMU, OT TOYKM JO TMpSMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiath 3amaun Ha HAXOXJAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aNropuT™MaM, NPUMEHSAS] HW3BECTHbIE AaHAJUTUYECKHE METOJbl MpPU PELICHUU
CTAaHJApPTHBIX ~MAaTEMAaTHYECKUX 3ajlad Ha BBIYMCIECHUE YIJIOB  MEXIY
CKPCILMBAIOUIMMHUCS  MOPSIMBIMU, MEXAY MOpSIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUJIOMIAIA TOBEPXHOCTE MHOTOTPAHHUKOB (MIpU3Ma,
nupamMya) ¢ MOpUMEHEHHeM (OpMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
IUIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOAO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CUMMETPHUU; HEHTP, OCh U MIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh U HMHTEPIPETHUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO HA 4YepTexax U
PUCYHKaX.

[IpumensaTh reomeTpuueckue QakTbl sl pPEUIeHUS CTEPEeOMETPUUYECKHUX
3a71a4, MPEANOJIAratoUX HECKOJIBKO 1Iar0B PELICHUs, €CJIM YCIOBUs IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMeHATr mpocTEdIIMEe  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3aay.

[IpuBoauTE mHpHUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJLE H
YKU3HU, PacIO3HABAaTh MPOSIBICHUE 3aKOHOB F'€OMETPUMU B UCKYCCTBE.

[IprMeHATh TMOJNyYEHHbIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHUS B IMPOLIECCE IOMCKA PELICHUS
MaTEeMaTU4YeCKu CcHOpMyIHpOBAaHHON TPOOIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, anmnapara anreOpsl; penaTh
[IPAKTUYECKUE 3a71a4l, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: [WJIWHIPUYECKAass TMOBEPXHOCTh, OOpa3yrolue
IIMHIPUYECKON  TMOBEPXHOCTH;,  MWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKOH TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacnio3naBath Tena BpameHus (IWIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpaI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyioxkeHUe chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIJIO, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH TN  BpalieHUs,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT.

OnepupoBaTh TOHITHSIMHU: MHOTOTPAaHHUK, BIHUCAaHHBIH B chepy u
ONMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpAIIICHMSI.

BBIYUCISATh COOTHOMICHUST MEXIY IUIOMIAJSIMUA MMOBEPXHOCTEH W 00BEMaMU
MOAOOHBIX TEJl.



N3o0paxate u3zydaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekath, HHTEPOPETHUPOBATH M MPeoO0pa3oBbIBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEeACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJHATE JIEUCTBHUS CIOXEHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO MapaJIEICIUIENA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrojd MEXIy
BEKTOpaMHM, CKaJISIpHOE MPOU3BEJACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIaHAPHBIC
BEKTOPBI.

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

3anaBaTh IJIOCKOCTh YPABHEHHEM B JIEKapPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensaTy reomeTpuueckue QakTbl [JIs PEUICHUs CTePEeOMETPUUECKHUX
3a/1a4, TPEANOJIaralllinX HECKOJIbKO IaroB PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopme.

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

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WIHM airTOPUTMaM, IPUMEHSS
U3BECTHBIE METOBI [IPU PEIICHUU CTAHJAPTHBIX MATEMAaTUYECKUX 3a]1ay.

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

[IprBoAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNyYEHHBIE 3HAHWSA HA IMPAKTHKE: AHAIM3UPOBATH PEAIbHBIE
CUTyallUM W IMPUMEHATh W3YUYCHHBIE IOHATHS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd Cc(opMyIHpOBaHHON TPOOJIEMBI, MOJEIUPOBATH pEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHM, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
MCIIOJIb30BaHUEM I'€OMETPUUYECKHUX MOHITUI U TEOPEM, alllapara ajnreopsl; pemarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypcsl
bubmmoreka [IOK
1 B 1
BEAICITHE B GTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NMPSIMBIX U TNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnnorexa [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 VYTibl MeXIy TPSIMBIMH | TUIOCKOCTSIMU 10 1 httos://m. eds0o.ru/1c209e37
bu6moreka [JOK
> Muzororpariiit 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 OOGBEMEI MHOrOTpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U YIJIbI 4 1 bubmmorexa [JOK
P ' s yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0
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https://m.edsoo.ru/1c209e37
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