MHUHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOM ®EJEPAIIUA
MuHHCTEPCTBO 00111er0 U NPO(ecCHOHATBHOr0 00pa3oBanus PocroBckoii
obJiacTu
MYHHMIUNIAJbHOE 0I0/KeTHOE 00111e00pa3oBaTe/ibHOE YUPeKIeHNe CPeHss

odmeodOpasoBaTeabHas mKoJa Ne 24 ropoga HosomaxruHcka

PACCMOTPEHO COI''TACOBAHO VTBEPXJIEHO
Ilemarornueckum 3amecTtuTenb aupekropa  Jupekrop
COBETOM no YBP
A.B. Caaksn
A.B. Caakstn C.M. Bypmacopa 11P1Ka3s Nel20
IIpoTokom Nel [IpoTokon Nel or «30» asrycra 2023 r.
oT «29» aBrycrta 2023 T. oT «29» aBrycra 2023 .
PABOYAS ITPOTPAMMA

yueoHoro npeaMmerta «I'eomerpusi. ba3oBblii ypoBeHb)

s ooygaroruxcs 10-11 kimaccoB

HoBomaxruuck 2023



HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eometpus» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHOBe DenepaibHOTO
roCYJJapCTBEHHOT0 00Pa30BaTEILHOTO CTaHJapTa CPeAHEro 00IIero oopa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBaHHWM, TMPEABIBIICMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, M TPAJUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieurBaeT OBJIACHUE KIIIOUEBHIMU KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CamMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCS,

HEJU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYyCIIOBJCHA MPAKTUYECKONW 3HAYMMOCTHIO METANpPEJIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TEOMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (OpMHUpPOBaHUS (DYHKIIMOHAIBLHON MaTeMaTHYCCKOU
I'PaMOTHOCTH, U3YUYCHHS JPYTUX yU4eOHBIX AMCIMIUIMH. PazBuTHe y 00ydaronmxcs
NPAaBWIbHBIX MPEICTABIEHUNA O CYHIHOCTH M TPOUCXOXKICHUU T€OMETPUUECKUX
a0CTpaKkIMii, COOTHOIIEHUH DPEATbHOTO0 W HJICAJTHbHOT0, XapaKTepe OTpaKeHHs
MaTEMaTUYECKOM HAayKOW SBJICHHM M TMPOIECCOB pEaTbHOTO MHpa, MeCTe
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEeMAaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHUE, (HOPMHUPYEMOE TPH H3YYCHUU OOYyJaroNUMUCS
MOHATHUIHBIX OCHOB T€OMETPHUH M TIOCTPOCHHH IIETIOYKU JJIOTUYECKUX YTBEPKICHUN
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/ady, YMEHHE BBIABUTATh W ONPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesTenbHOCTH denoBeka. OpHeHTanus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO OBITHSA, (opMma
OTPaKCHUSI OKPYXKAIOIIETO MHPA, YCIOBHUE YCIICITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanusi  JedcTBUTENbHOCTH.  OmepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSIET pa3Hble BUABI YYEOHOM U TPYJOBOM AESATEIHLHOCTH,



ABJIAETCS OJAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3ajadya (HOPMUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH M0 MHOTUM HAIMPABICHUSIM.

Llens ocBoeHus mnporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 06azoBOM
ypoBHE 00yuyeHuss — 001IeoOpa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  NpUOOpeTeHus |
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W JCUCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CTIEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIb30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAdyeHa s
00y4Jaromuxcs CpeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIHLHBIX 3aTPYIHCHHU I
Ha ypOBHE OCHOBHOro oOiero o0pa3zoBanus. Takum oOpa3zom, oOyuarouiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKUE YMEHHsI, CBSI3aHHbIE
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €CliM B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TI'€OMETPHUECKHX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHue 1Eenu OCBOEHHS MpOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJlayaMd  OCBOGHHsI  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kimaccax siBASIOTCS:

e (opmupoBaHHe TPEACTABICHHS O TEOMETPUM KaK YacTU MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKUCHIBATDH
¥ U3y4aTh Pa3HbIE SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue ymMeHHUs pacro3HaBaTh Ha 4YepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKCHUSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTPaHHUKAX Y TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE QITOPUTMAMH  DEIICHHWS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHUE  yMEHHS  TMPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHBIC
paccyX/IeHusi B XOJie€ pEUIEHUs CTePEOMETPUYECKHX 3aJady U 3a7ad ¢
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKHUX CHOCOOHOCTEM
oOyyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBanue (GyHKIIMOHATBHOM TPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHME paclo3HaBaTh MPOSBICHUS  T€OMETPUUYECKHUX
MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusIX W TMPU U3YUYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTeH, (OpMYyJIHpOBaTh HMX Ha SA3bIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJCIH, TPUMEHATH OCBOCHHBIM
FEOMETPUYECKUN amnmapaT Uil pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAM4YUTENTHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3yueHWs 3a7ad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATJIAIHO-KOHCTPYKTUBHOMY METOY OOY4YEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPaKTUYECKON JesATeIbHOCTU. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CU€T pEIIeHUs 3aaad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJad HAa  ONEpPUPOBAHHE
IPOCTpaHCTBEHHBIMU oOpa3zamu. Co3nanue oOpaza TPOBOAMUTCS C OMOPOM Ha
HATJISITHOCTh, @ OIEpUPOBAHME O0Opa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKaHUSI.

OcHoBHBIE cojiepkarenbHble JUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMble U THIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHuss»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY». DOpMUpOBaHHUE JTOTUYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO [0 COAEPKATENbHBIM JIMHHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpeneln€éHHBIM [0 TrojaM OO0y4YeHwus,
CTPYKTYPHpPOBAaHO TakuM o0Opa3oM, YTOObI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MOHSATHUSAMHU U HAaBBIKAMH OCYLIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJHUCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOyYaIOIMIMXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoauTcsa 2 yaca B Heaento B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpun. Touka, mpsAmas, IUIOCKOCT,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTUYECKOM TOCTPOEHHUU CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpelIMBaroluecs npsMmble. llapamienpbHOCTs IPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApaJICIbHbIE IIPSAMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIABHOCTh IIPSAMOU U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJ MEXKAY MpPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapajujieabHbIe IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  TuiockocTed. [lpocrteliine mpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenune; MocCTpOeHNEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSAMbBIE MapajuIeNIbHblE W NEPHNEHIUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOM U IUIOCKOCTH, TeopeMa O MpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM  YrojJl JBYIPAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  HpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IlonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKa MHOrorpanHuka. I[Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenvnen, IIPSAMOYTOJIbHBIN
napajuleJIeivne; U ero coucrsa. llupamupma: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE NMUPaMUAbl; OOKOBas U MOJIHASL IOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeU€HHAasi MNHMpaMuJa. OJIEMEHThl HNpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE NMPABUIBHOIO MHOTOIPAHHMKA; MPAaBWIbHASA NPU3MA U
IIPaBUJIBHAS NMPAaMHUJa; TNPaBUJIbHAs TPEYroJibHas INHpPaMHAA W IPaBUIIBHBIN
TeTpa’ap; KyO. llpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTajJp,
noJieKka’ip u ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUDIOCKOCTU.  OJJEMEHTBl CUMMETPMH B IIMpaMHMAAX, NapauleIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOWU MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOW MNUPaMUIbI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJL.

11 KJIACC

TeJsia BpameHnus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UUAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UUJIWHIPUYECKONW TMOBEpXHOCTH. [lunuHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTU, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHHWE U BepIIMHA, 00pa3yrommasi
U OCh;, IUIONAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTU CQEPHI.
Bzaumuoe pacrnonoxenue cepbl U INIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTU. Pa3BépTka IunHapa U KOHYcA.

KoMmOuHanmu Tenm BpallleHUs W MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSL.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 00 00bEME
MPSMOYTOJILHOTO Tapajulenenurena u ciaeactBus u3 He€. OO0bEM HUIUHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwinHApa (MapajuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEHHUS
KOHyca (mapajuiebHOE€ OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocty U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBWI JNEUCTBUM ¢ BekTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsl BekTopa. Ilpocteitmme 3amaun B
KOOpJMHATax. Yroa Mexnay BekTopaMu. CKaJsipHOE NPOU3BEIECHUE BEKTOPOB.
BbrunciieHne yriioB MeXay MNpsIMBIMU U IIOCKOCTSIMHU. KOOpJIMHATHO-BEKTOPHBII
METO/I IIPU PEILICHUN F€OMETPUUYECKUX 3a]1aY.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJNbTaThl OCBOCHMSI MPOrPaMMBbI  y4eOHOTO MpeaMera
«MatemaTuka» XapakTepu3yroTcs:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3NIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BocUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXKTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY W HACTOSIIIIEMY POCCHMCKONW MaTEMAaTHUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCUMCKON MaTeMaTUYECKON IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHMH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCHIICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKEHUN HAYKU U IE€SATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MaTeMaTHUYSCKUE 3HAHUS B
HMHTEpecax 370poBOro u 6e30macHoro odpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); bu3ruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TeSTEbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBINA BBHIOOD
Oynymieit mnpodeccuu W peanru30BbIBaTh COOCTBEHHbBIE KU3HEHHBIC ILJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MAaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJIOrnYecKoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYphl, TOHUMAHHEM BIISHHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS PElIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpejbl, IUTAHHUPOBAaHUS IIOCTYIIKOB M OICHKA WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOI 0 O3HAHUSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOINECTBCHHOW TMPAKTUKH, TTOHHMaHUEM
MaTEMaTUYCCKOM HAyKh KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIbTYPOW KaK CpEJICTBOM ITO3HAHHS MUPa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHIAVBUAYAJIBLHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepPU3YyHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsIMU, YHUBEPCATbHBIMU Pe2YIaMUSHbIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenwvuvle  Oelicmeus, — 0becneuusaom
Gopmuposanue 0a306blX KOSHUMUBHBIX NPOYECco8 o0yuarouwuxca (oceoenue
Memo0o08  NO3HAHUSL — OKpyJjcaowe2o  mMupa,  NpuMeHeHue  J102UYeCKUux,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueii).

ba3oBble Jioru4yeckue A1eCTBUS:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUN, OTHOUICHUN MEXKIY TMOHATUAMH, (OPMYITHPOBATH
OTpeJIeICHNs] ~ MOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJIaccu(UKaIMi, OCHOBAHUS IS OOOOIICHUS W CpPaBHEHUS, KPUTCPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYIUPOBATH ¥  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YAaCTHBIC W OOIIHE,;
YCIIOBHBIC,

e BBISBISATH  MAaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (haKTaxX, JAHHBIX, HAOIIOACHUSX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEYUN;

e JieNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKIE€HUS U BbIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajgauu (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MOAXONAIMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/ibcKue AeicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOATENIbHO CIUTAaHUPOBAHHBIM JKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEHl MAaTeMaTHUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXay
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IpOIEcCca, a TAKXKE BbIIBUraTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

e BBIIBJIATH JeQUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMAIIHIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iIuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUIECKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VuusepcanvHvie  KOMMyHUKamueHvle  Oelicmeus,  0b6ecnedusaiom

cpopMUpoBaHHOCMb COYUANTLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0wmenue:



BOCHPUHMMATh U (HOPMYIHUPOBATh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaThb MOSICHEHHs IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJEHHS 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, peraeMoi 3ajaun, BbICKa3bIBaTh MJI€U, HALIEJIEHHbIE HA TIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHHSIMH JPYTHX
YYaCTHUKOB JMAJIora, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuuecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYATLHON paOOTHI MPU PEIICHUH YYSOHBIX 3a]1a4; TPHHUMATh 1ETh
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pactpeessaTh BUABI pabOT, TOTOBApPUBATHCS, OOCYKAATh MPOIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYKICHUS, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOI 4YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIMIUN MPOIYKT O KPHUTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynamugHbvie Oeticmausi, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATh CIIOCO0 PeIICHHSI
C Y4€TOM MMEIOIIUXCS PECypCOB i COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUA C Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMH II03HABAaTCIbHOM peQueKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTpOJIA Ipolecca U
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOW 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YyJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

OrniepupoBaTh MOHATUSIMU: TOUKA, TIPsIMasi, INIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSIMHU: MAPATUICIIBHOCTh U IEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRBE.

OniepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJI, TPaHU ABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YTroJl ABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIHHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
PSAMOYTOJIBHBIN TIapajuiesienunesa, Kyo).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BLIOUpast OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHHUKOB.

OOBSACHITH NPHUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3Ysl METO/T CIEOB.

CtpouTh CeuUe€HHS MHOTOI'PAHHUKOB METOJAOM  CJICJIOB,  BBINIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkJICHUE TE€OMETPUUICCKUX BEIUUYMH 110 00pa3IaM WIH
aJropuTMaM, IPUMEHSSI M3BECTHBIE AaHAJIUTUYECKUE METOJAbl IIPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3aJlad HAa BBIYUCIICHHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKA JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HaXO0XACHHUE T€OMETPUUCCKUX BEIIMUMH 0 00pa3IaM WiIn
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKUE METOAbl TIPU PEIICHUU
CTAaHIAPTHBIX MAaTEeMAaTHUYECKMX 3a7lad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMH, MEXKIY MNOPSIMOA U IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00bEMBI U TJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMujia) ¢ M[OpuUMEHEHUueM (QOpMys; BBIUYUCISATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TNOHATUSIMH: CUMMETPHUS B IPOCTPAHCTBE; UEHTP, OCb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a71a4, MPEAnoaraloMX HECKOJIBKO IaroB PELICHUs], €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTEMIIME MOPOTPAMMHBIE  CPEICTBA UM DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpUMEpPHI MATEMATHYECKHMX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: aHAJIU3UPOBATh pPEajbHBbIE
CUTyallud W TMPUMEHSATh HW3YUYEHHBIE IOHATUS B IIPOLIECCE TOMCKA PEIICHUS
MaTreMaTH4ecku CchOpPMYyJIUPOBAHHOW TPOOJEMBbl, MOJCIUPOBATH pPEaAJIbHBIC
CUTyallUM Ha $3bIKE TIEOMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHITHI U TEOpEM, arlnapara ajreopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh MOHATUSIMH: LUIUHIPUYECKAs TOBEPXHOCTh, 0OO0pa3yroIIne
IIMHJIPUYECKON  MOBEPXHOCTH;  LWJIMHIP;  KOHHYECKass  TMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HWJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI TTOTYUYEHUS TEN BPAICHUS.

Knaccudummposats B3auMHOE pacnoiioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  TeN  BpallCHWS,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAICHHS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpallCHUSI.

N3Bnekarh, HHTEPHNPETUPOBATH U MPEOoOpPa3oBBIBATH HWHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHATs TpaBUIIO NTApaJIJICICUIIEA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMWHATHI BEKTOPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEIAECHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, paCKIaJblBaTh BEKTOp IO ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPABHEHHEM B JEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUYECKUX
3a/1a4, TPEeANOJIaralllinX HECKOIbKO IIarOB PEUIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyYecKHE 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEITUYHMH 0 00pa3liaM WIH aJlfOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensAT, mpocTEMIIME MOPOTPAMMHBIE CpPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpPHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIC 3HAHUS HAa IPAKTUKE: AHAJIWU3UPOBATH PEAIbHBIE
CUTyallUM W IPUMEHSATh HW3YYCHHBIE IOHATHS B MPOLECCE IOWCKAa PELICHUS
MaTeMaTH4ecKu C(OpMyIUpPOBAaHHOW TPOOIEMBI, MOJCIUPOBATH pPEATbHEIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX TOHITUN U TEOPEM, anmnapara aireOpsl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmmyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabnsie | Ilpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
1 BBenenune B crepeoMeTpHio 10 0 1 http://geometry2006.narod.ru/
IT .
2 PIMBIS 1 [UIOCKOCTH B [IPOCIPAHCIBe . 12 1 0 http://geometry2006.narod.ru/
[TapanienbHOCTh NPSIMBIX U TNIOCKOCTEH
3 HepHeHHmfyMpHOCTB TPAMBIX H 12 1 0 http://geometry2006.narod.ru/
IJI0CKOCTEN
4 VYTribl MeXIy IPSIMBIMH U INTIOCKOCTSMHU 10 1 0 http://geometry2006.narod.ru/
5 MHororpaHHUKH 11 1 0 http://geometry2006.narod.ru/
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 0 http://geometry2006.narod.ru/
7 [ToBTOpEHME: CeYEHUs, pAaCCTOSIHUS U YIJIbI 4 1 0 http://geometry2006.narod.ru/
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 6 1
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11 KJIACC

KosmmmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoabubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
Tena BpameHus 12 1 http://geometry2006.narod.ru/
OOBEMBI TEN 5 0 http://geometry2006.narod.ru/
BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1 http://geometry2006.narod.ru/
I1 606
OBTOPEHHE, 000 meHIfe’ 7 1 0 http://geometry2006.narod.ru/
cucreMaruisanus 3HaHUUu
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 1
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YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YHEHUKA

MaremaTuka: anrebpa W Hadajla MaTeMAaTHYECKOTO aHaju3a, TeOMETPHS.
I'eometpus: 10-11 kmaccwl: 0a30BbIM U yriyonéHHbid ypoBHu: yueOHuk/ JI.C.
Artanacsn, B.®. Byryzos, C.b. Kagomues [u ap. ], — 1l-e usn., crep. —

Mocksa: ITpocsemenue, 2023.— 287, [1]c.: uin. — (MI'Y — mikoune).

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Nzyuenne reomerpuu B 10-11 ximaccax: Metoa. pekomeHaauu k y4ueo.: K.
s yaurensi/ C.M. Caaksn, B.®. byty30s. -M.: [IpocBemenne, 2021
[Toypounsie pazpabotku o reometpun. 10 kmace/ Coct. B.A. SIpoBenko. -M.:
Baxo, 2020

[Toypounsie pa3padorku no reometpun. 11 kimace/ Coct. B.A. SIpoBenko. -M.:

Baxo, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://geometry2006.narod.ru/
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