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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «I'eomerpus» 6a30BOro ypoBHsl st
oOyvatomuxcst 10 —11 knaccoB paspabotaHa Ha ocHOBe DenepanbHOro
rOCyJapCTBEHHOIO  00pa3oBaTENIbHOTO  CTaHJapTa  CPEOHEro  OOIIEro
oOpa3oBaHus, C YUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMA, MPEABbSBISEMBIX
K MaTeMaTHYeCKOMY O0Opa30oBaHUIO, U TPAIULUHA POCCUUCKOr0 0O0pa30BaHUSI.
Peanuzanus IPOrpaMMbl o0ecrnieunBacT OBJIQJICHUE KITFOYEBBIMU
KOMTMETEHIMSMH, COCTABJISIFOLIAMUI OCHOBY JUIsl CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpazoBaHus, LENOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U
NO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YUYAOLIUXCS.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TeOMETPHM Ha YPOBHE CPEOHET0 OOWHIEro
oOpazoBaHusi OOYCIIOBJIICHA MPAKTHYECKON 3HAYUMOCTBIO METAMPECAMETHBIX U
NPEIMETHBIX PE3YJbTATOB OOYUYEHUS] TEOMETPUM B HAMPABJICHUN JIMYHOCTHOTO
pa3BuTHsL 00y4YarOIMXCcsi, (GOPMUPOBAHUS (PYHKLIMOHAIBHONH MaTeMaTHYECKON
IPAaMOTHOCTH, HW3yY€HUs JpPyrux YyueOHbIX JUCIHMIUIMH. Pa3Butne Yy
00y4arImMXxcsi TPABWIBHBIX MPEACTABICHUI O CYIIHOCTH M TPOUCXOKICHUU
TFEOMETPHUYECKUX a0CTPaKLUMiA, COOTHOLICHWM PEAIBHOIO W HMJACAIBHOIO,
XapakTepe OTPAKEHUSA MATEMATHYECKOW HAYKOMW SBJICHAM H TPOLIECCOB
PEATTBHOTO MHPA, MECTE TEOMETPHUM B CUCTEME HAYK W POJIM MATEMATHYECKOIO
MOJCIUPOBAHUS B HAyYHOM TO3HAHUM M B NPAKTUKE CHOCOOCTBYET
(OPMUPOBAHHIO HAYYHOTO MHMPOBO33PEHUSl YYALIMXCSA, a4 TaKKE KadeCTB
MBILLIEHHS], HEOOXOIMMBIX JJISl aAANTALMN B COBPEMEHHOM OOLIECTRE.

['eomeTpust ABISETCA OJHUM K3 OA30BBIX MPEAMETOB HA YPOBHE CPEAHETO
oOmiero o0pa3oBaHus, TaK Kak OOECNEUMBAET BO3MOKHOCTh W3YUYCHHs KAk
JUCLIMIIJIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TAK U TYMAHUTAPHOIA.

Jlorndeckoe MbIIUIEHUE, (HPOPMUPYEMOE NPH M3YUYECHUH OOYYArOLIMMHCS
NOHATHWHBIX OCHOB T'€OMETPUM M TOCTPOCHUM LEMOYKH  JIOTHYECKHX
YTBEPKIACHUA B XOJI€ PEUICHHUS T'€OMETPUUECCKUX 3a7a4, YMEHUE BBIJBUIaTh U
OMPOBEPrarh TUIMOTE3bl HEMOCPEACTBEHHO MCMONB3YKOTCS MPH PEUICHUA 337a4
€CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMEHUE OpPUECHTUPOBATHCS B MPOCTPAHCTBE MIPACT CYLICCTBEHHYIO POJIb
BO BCEX 00NACTIX ACATEIBHOCTH 4YelloBEeKAa. OpUEHTALMS YEJTOBEKA BO BPEMEHU
U MPOCTPAHCTBE — HEOOXOJUMOE YCIIOBUE €r0 COLMAIbHOrO ObITHs, (popma
OTPaKEHHUSI OKPY’KAIOLIET0 MUPA, YCJIOBUE YCHEHIHOIO MO3HAHUS M aKTHBHOTO
npeoOpa3oBaHusl NCHCTBUTENBHOCTH. ONEpupoBaHWE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBCIMHSET pa3Hble BUAbI YYEOHOH W TPYAOBOH NEATEIBHOCTH,
SBIIICTCS OJHUM W3 MPO(PECCHOHAILHO BAXKHBIX KAYECTB, MO3TOMY aKTyaJlbHA
3a7a4a (popmMupoBaHus y OOyYarOMIMXCS MPOCTPAHCTBEHHOIO MBIIIJIEHUS KAk
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUST — CYIIECTBEHHOTO KOMIIOHEHTA B
NOJATOTOBKE K MPAKTUUYECKON AEATELHOCTH IO MHOTUM HAMPABJICHUSM.

Llenp ocBOEHMs mporpamMmel yueOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0yueHus: — 0OHIeo0pa30BATENBHOEC M OOIIEKYJIBTYPHOE Pa3BUTHE
oOydarommxcst  4epe3  00ecreueHre  BO3MOXKHOCTHM — NMPUOOPETEHUS U
HACIIONB30BAHUAS CHCTEMATHUYECKUX TEOMETPUUYECKUX 3HAHUNW W JEUCTBUH,
CHELM(PUYHBIX  TEOMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJIKEHUS
oOpa3oBaHMsl 1O CICHMAIBHOCTSM, HE CBS3aHHBIM C  TPUKIAJAHBIM
MCHOJIb30BAHUEM T€OMETPHUH.



[Tporpamma 1o reoMeTpud Ha Oa30BOM YPOBHE MpeaHa3HaueHa JJis
oOyyaronmxcss  CPeIHEH  [IKOJbI, HE HCHBITHIBABIIMX 3HAYUTEIBHBIX
3aTPyIHEHUI Ha YPOBHE OCHOBHOTO 0Omero odpazoBaHus. Takum oOpazom,
oOyyJatouuecs: Ha 0a30BOM YPOBHE JOJKHBI OCBOUTHh OOLIME MATEMATUYECKHE
YMEHUS, CBSI3aHHbIE CO CHEIM(PUKON reOMETPUU U HEOOXOAUMBIC AJISl )KU3HU B
COBpEMEHHOM o00mecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTH M3YUMThb
reoOMETpUI0 0oJiee TyOOKO, €C/IM B JAJIbHEHIIIEM BOZHUKHET HEOOXOMMOCTh B
reOMETPUUECKUX 3HAHUSX B MPO(ECCUOHATIbHON ACITENBHOCTH.

JIOCTI>KEHME 1LEAM OCBOCHHUS TPOrpaMMbl OOECMEUYUBAETCS PEHICHUEM
COOTBETCTBYIOIMX 3a1ay. [IpuOpUTETHBIMM 3aJayaMHd OCBOEHMS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

o (opMupOBaHHE MPEACTABJICHUS O TEOMETPUM KakK 4YacTH MHPOBOH

KYJIbTYPBl U OCO3HAHUE €€ B3aMMOCBS3U C OKPY KAIOIIUM MUPOM;

o (opMUpOBaHME MPEACTABICHUS O MHOTOTPAHHUKAX U TEJax BpalICHUS
KaK O B@KHEHIIMX MATEMATHUUECKUX MOJENIX, MO3BOJISIOIINX
OTHUCHIBATH M U3yYaTh PA3HbIE SBJICHUS OKPY KAIOIIETO MUPA;

o (opMUpOBaHME YMEHHUS paclo3HaBaThb HA YEPTEXKAX, MOJENAX U B
peaTbHOM MUPE MHOTOTPAHHUKH U TE€Ja BpalllCHUS,

e OBJAJCHUE METOJAMHU pEUICHUs 3a7ady Ha [MOCTPOEHHS Ha
U300paKEHUSX TPOCTPAHCTBEHHBIX (PUTYD;

o (opMuUpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU TIOHSTHSMH O
MHOTOTPaHHUKAX U TEaX BPALICHUS U UX OCHOBHBIMU CBOWCTBAMM,

e OBJAJCHUE AITOPUTMAaMHU  PEIICHUS OCHOBHBIX THIIOB  3ajau;
GopMUpOBaHUE YMEHUS TPOBOAUTH HECIIOKHBIC JO0KA3aTEJbHBIE
pacCy>kKICHUsl B XOJ€ PELICHUS CTEPEOMETPUUECKUX 3ajay U 3aj4ay C
OPAKTUYECKUM COJIEPIKAHUEM;

e PA3BUTUE  MHTEIVICKTYJIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
oOyyaronmxcsi, MO3HABATEIbHOM AaKTMBHOCTH, WCCJIEI0BATEIBCKIX
YMEHHM, KpUTUYHOCTH MBIIICHUS,

e (opmupoBanue  (QYHKIMOHAIBHOM  TI'PAMOTHOCTH,  PEJICBAHTHOM
FEOMETPUM: YMEHHE PACMO3HABaTh MPOSBICHUS T'€OMETPUUECKUX
MNOHATUHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTYAlUIX U MPU U3YUEHUM APYTUX YUCOHBIX MPEAMETOB, TPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OPMYJHMpPOBATh WX HA S3BIKE
rE€OMETPUM M CO3/1aBaTh T[EOMETPUYECKHE MOJACIU, MPUMEHSTh
OCBOCHHBIM TE€OMETPUUECKUI amnmapar [Ajis PELIeHHUsS MPAKTHKO-
OPUEHTUPOBAHHBIX  33Ja4, MHTEPNPETHPOBATL M  OLCHUBATH
MOJTy YCHHBIE PE3YJIbTATHI.

OTIUYUTENbHOW 0COOEHHOCTHIO MPOrPaMMBI SIBJISIETCS] BKJIFOYEHUE B KYPC
CTEpPEOMETPUM B HauajJie €ro W3yueHWs 3aja4, pelIacMbIX HA YPOBHE
WHTYUTUBHOTO MO3HAHMS, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa
HaJ HUMHU, YTO CMOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO
MBILICHUS, CTAMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JUIBHEHIIIEMY U3YYCHHUIO IIPEAMETA.

[TpennouTeHune OTAAETCS HAMIIITHO-KOHCTPYKTUBHOMY METONy OOyuYEHMUS,
TO €CTh TEOPETHUYECKUE 3HAHMS HMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb
OPEIMETHO-MIPAKTUYECKONW  JCSITENBHOCTH.  Pa3BUTHE  MPOCTPAHCTBEHHBIX
NPEACTABJICHUN y Yy4YalIUuXCs B KYpC€ CTEPEOMETPUM MPOBOAUTCS 3a CUET
pelieHus 3aJady Ha CO3JaHME TPOCTPAHCTBEHHBIX 00pa3oB W 3aday Ha
ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. Co3ianue odopasa MPOBOIUTCS



C OMOPOil HA HATMSAHOCTD, 4 ONEPUPOBAHKE 00PA30M — B YCIIOBUSAX OTBICUCHUS
OT HAITISIAHOCTHU, MBICIIEHHOTO U3MEHEHHS €TI0 UCXOJHOTO CONCPIKAHMSL.

OcHOBHBIE coaepkarenpHele nuHUM  Kypca «l'eomerpum» B 10-11
Kinaccax: « MHororpaHHukuy, «IIpssmMble ¥ TJIOCKOCTH B MPOCTPAHCTBEY, «Tena
BpalllcHUs», «BEKTOpPBl M KOOPAMHATBL B MPOCTPAHCTBEY». DOPMUPOBAHUE
JIOTUYECKUX YMEHHN PACTIPEACIISAECTCS HE TOJIBKO 10 COACPKATEIBHBIM JTUHU M,
HO M 10 ToJaM 0OyYEHHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsl.

Conep:xanne oOpa3oBaHMsl, COOTBETCTBYIOIIECE MPEAMETHBIM PE3YJIBTATAM
OcBOcHUsl paboyeli MporpamMMmbl, PACHPENCTAEHHBIM MO TOoAaM OOyuYeHUs,
CTPYKTYPUPOBAaHO TakuM OO0pa3oM, 4YTOOBI OBJAJACHHE TE€OMETPUUECKUMU
MOHATUSMA W HABBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATENBHO U MOCTYMATENBHO,
C COONIOACHMEM TPUHLMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKIIFOYAIMCh B OOLIYKO  CHCTEMY  TIE€OMETPUYECKMX  NPEICTABICHUMN
o0y4arImmxcs, paclmpss U yrryomss €€, o0pazysl MPOYHbIE MHOMKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVTAHE

Ha u3yuenue reomerpun oTBoaUTCA 2 yaca B Heaemo B 10 knacce u 1 yac
B Heaeno B 11 kimacce, Bcero 3a aBa roga oOydeHus - 102 ydeOHBIX 4aca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMbIe M MUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUS CTEPEOMETpUH. Touka, mnpsAMas, IJIOCKOCTb,
npocTpancTBO. [loHATHE 00 AKCMOMATMYECKOM NOCTPOCHHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX.

B3anmHoe pacronoykeHue MpsMBIX B IMPOCTPAHCTBE. NEPECEKAIOLIUECS,
[apajuieNIbHble YW CKPEIIUBAIOMIMECH NpsAMble. [lapamienbHOCTE NPAMBIX |
IJIOCKOCTEW B IPOCTPAHCTBE. NAapaJUIEIbHBIE MPAMBIE B MPOCTPAHCTBE,
[ApaUIEIBHOCTE TPEX MPAMBIX; MaPAIIENBHOCTD MPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABIIEHHBIMA CTOPOHAMHM, YIrOJl MEXKAY MPAMBIMA B MPOCTPAHCTBE.
[TapayneibHOCTh  MJIOCKOCTEW:  MapajUle/ibHBIE  IIJIOCKOCTH,  CBOMCTBA
NapauIeIbHBIX MIOCKOCTER. [IpocTeilinue NpOCTPaHCTBEHHBIE (QUIYPHl HA
MJIOCKOCTH: TETPa3Ip, KyO, MapayiesIenune; MOCTPOSHUE CEUEHUIA.

[leprieHAUKYAAPHOCTE NPSAMOM U IUIOCKOCTH: NEPNIEHANKYJIAPHBIE TPAMBIE
B IPOCTPAHCTBE, NPAMBIE NapaUIeNIbHbIE U NEPHEHAUKYIIAPHBIE K TUIOCKOCTH,
[PU3HAK MNEPNECHAUKYIJIAPHOCTA MPAMONl M IUIOCKOCTH, TE€OpeMa O MPAMOi
MEPIEH IUKYJIIPHON TUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YIOJl MEXKIY MPAMOIl U
IUIOCKOCTBIO;, JIBYTPAHHBIA YTOJI, JIAHEWHBIA YyroJl JBYTPAHHOTO  VIJIA.
IlepieHAMKYIApP W HAKIOHHBIE. PACCTOAHUE OT TOYKA HO0 IUIOCKOCTH,
paccTosHUE OT OPSIMOH A0 TUIOCKOCTH, NPOEKIHs (PUIYypbl HA MJIOCKOCTb.
[TeprieHAUKYAAPHOCTE IUIOCKOCTEH: TMPU3HAK MEPNEHIUKYJISIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TPEX MEPIEH IUKYIIApax.

MHOrorpaHHuKH

[loHaTHE  MHOIOrpaHHWKA, OCHOBHBIE DJJIEMEHTHI MHOIOI'DAHHUKA,
BBIIIYKJIBIE W HEBBINYKIIBIE MHOTOIPAaHHUKH, pPa3BEPTKA MHOIOIPAHHUKA.
[Ipusma: n-yroapHas nOpu3Ma, TPaHW KM OCHOBAHUS I[PU3MBI, MpsAMas M
HAaKJIOHHAas  OpU3Mbl, OOKOBass WM  TMOJIHAA  MOBEPXHOCTh  HPU3MBL
[Tapannenenunen, NOPsAMOYTOJIBHBIM Tapauleienune] ©W €ro CBOWCTBA.
[Tupamuna: n-yrojapHas MAPaMUAA, TPAHU U OCHOBAHWE NMUPAMUBL, OOKOBas U
[OJIHAs TTOBEPXHOCTh NHMPaMUIBI, TMpaBUJIbHAsA W yCeY€HHas MNUpaMHUIA.
ONEMEHTbl TPU3MBl W NUPaMUAbl. [IpaBUIIBHBIE MHOTIOTPAHHMKHW. TIOHSTHUE
[PaBUJIBHOTO MHOTOIPaHHUKA, MpaBWIbHASA NPU3Ma U NPaBUJIbHAS MUPAMUIA;
npaBWIbHAs TPEYrojbHAs MNUpPaMHIAa W TMPABWIBHBIA  TETpadap, KyoO.
IIpencraBineHne O NPaBUIBHBIX MHOTOIPAaHHUKAX: OKTAadAp, HOACKa’aAp |
ukocadap. CeyeHus NPU3Mbl U TUPAMUBL.

CaMMETpHS B MTPOCTPAHCTBE. CUMMETPUSL OTHOCHUTEIIBHO TOYKH, TIPSAMOW,
IIJJIOCKOCTH. DJIEMEHTbl CHUMMETPHA B TNUpPaAMUAAX, NapPALICICIUIENAX,
[PaBUJIBHBIX MHOIOTPAHHHUKAX.

BelunciieHue 31€MEHTOB MHOTOTPAHHUKOB: PEOpA, AMArOHAIW, YIJIBL.
[Tnomane OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSAMOW MPHU3MBL,
nJoniab OCHOBAaHWH, TeopeMa O OOKOBOW MOBEPXHOCTH MNPSAMOW HPU3MBL
[Tnomane OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBWIBHON NUPAMHUIBL,
TeopeMa O TUiomaad ycedéHHoW nupamuibl. [loHstre 00 00BEMe. OOBEM
MAPAMHUAIBL, TTPU3MBL.

[TonoOHble Tena B mpocTpaHCTBE. COOTHOMICHHWS MEXIY IUIOIAAsSIMU
NOBEPXHOCTEH, 00BEMAMU MOJTOOHBIX TEN.

11 KNIACC



Tesia Bpalenus

[{nnuHapuyeckas  NOBEPXHOCTh,  OOpasyrolMe  LHIUHAPUYECCKON
NOBEPXHOCTH, OCh LWIMHAPAYECKON MOBEPXHOCTH. [IMiMHApP: OCHOBaHWS W
OOKOBasi MOBEPXHOCTh, OOpasyromias W OCh, IJIOMAAr OOKOBOW M MOJHOM
NOBEPXHOCTH.

KoHnueckas NOBEpXHOCTh, 00PA3YIOIIME KOHMYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHWYECKOM TOBEpXHOCTH. KOHyC: OCHOBaHME MW BEpILUMHA,
oOpasyroias U OCh; IO OOKOBOH M MOJHOM MOBEPXHOCTH. YCECUEHHBIM
KOHYC: 00pa3yroUIie U BBICOTA;, OCHOBaHUs U OOKOBasi NOBEPXHOCTb.

Cdepa v map: UeHTp, paauyc, IMaMeTp; MOoIIaab MOBEPXHOCTH C(hEpHI.
B3aumHoe pacnonoxeHue cepbl W IUIOCKOCTH, KacaTesibHAs IMIOCKOCTh K
cdepe; momanas chepsl.

H3o0paxkeHne Tenm BpalleHHWs Ha IUIOCKOCTH. Pa3BépTka mumMHIpa U
KOHYCA.

KoMmOuHam Ten BpamieHWss W MHOTOTPAHHHUKOB. MHOTOTPAHHUK,
ONMHCAHHBIA OKOJO c(eprl, cdepa, BOUCAHHAS B MHOTOTPAHHUMK, WU TEJO
BpAILICHUS.

[Tonsatue 06 oOwnéme. OcHOBHBIE CBoOMcTBA 00BEMOB Ten. Teopema 00
00BbEME TPAMOYTOJBHOIO Mapajule/icnunena W claeacTBus u3 He€. OO0béM
numHApa, Konyca. O0bEM 11apa u miomaas chepsi.

[TonoOHbie Tena B mpocTpaHCTBE. COOTHONICHHS MEXTY IUIOMAIIMU
NOBEPXHOCTEH, 0OBEMAMH MTOJAOOHBIX TEN.

CeueHns nuimHApPa (MApauieIbHO W MEPHCHIMKYISPHO OCH), CEUCHUS
KOHyCa (MapayieIbHOE OCHOBAHUIO U MPOXOMSIIEE YEPE3 BEPIIUHY ), CCUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mIOCKOCTM W B IPOCTPaHCTBE. CIOKEHUE M BBIYUTAHUE
BEKTOPOB. YMHOXXEHME BEKTOpa Ha 4YMCIO0. PasznoskeHue BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopaMm. [IpaBuwino nmapaimenenunena. Pemenue 3anad,
CBSI3aHHBIX C MPUMEHEHUEM MpaBWJI ACHCTBHMA ¢ BekTopamu. [IpsmoyronabHas
cUCTEMa KOOpauMHAT B mpoctpaHcTBe. KoopamHarel BekTopa. IIpocteitmme
3a7aul B KOOpAMHATaX. YToj MexaAy BekTopamu. CKasIpHOE MPOU3BEIACHHE
BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIY MNPSIMBIMH M IJIOCKOCTSMH.
KoopamHaTHO-BEKTOPHBI METOA TMPH PEIICHWH TIEOMETPUYECKHUX —33Jad.



IHHJIAHUPYEMBIE PE3VJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE PE3YyJIbTaThl OCBOCHWS MPOrpamMbl y4eOHOrOo MpeaMeTa
«Maremartruka» XapakTepusyoTcs:

I'paxpanckoe BocnuTaHue:

C(hOPMUPOBAHHOCTHIO  TPAKAAHCKOM MO3UIMH  OOYYaroIIErocs:  Kak
AKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCUHCKOro 00IECTBA, MPEACTABICHUEM
0 MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHUS PANTMYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYP TPaKIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHUEM B3aUMOACHCTBOBATH C COLMAIIbHEIMU UHCTUTYTAMU B COOTBETCTBUHU C
ux (YHKIUSIMH U HA3HAYCHHUEM.

IMaTpuoTuyeckoe BOCIUTAHUE:

C(pOpMUPOBAHHOCTBIO  POCCHUMCKONM  TPaKIaHCKOM  MACHTHUYHOCTH,
VBKEHHUS K MPOLJIOMY M HACTOALIEMY POCCUMCKONA MATEMATUKU, IEHHOCTHBIM
OTHOIIICHUEM K JOCTHIKCHUSM POCCUMCKAX MATEMATUKOB W POCCUUCKOM
MATEMATAYECKOW IIKOJIBI, K MCIOJB30BAHUID J3TUX MNOCTHIKCHHUN B JIPYTrux
HayKax, TEXHOJIOTHSX, c(pepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUEM JIyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoa,
Cc(hOPMUPOBAHHOCTHID HPABCTBCHHOI'O CO3HAHWS, OSTUYECKOTO TOBEACHHS,
CBS3QHHOI0 C MOPAKTUYECKUM TPUMEHCHUEM JIOCTW)KCHUM HAYKH W
JNEATENBHOCTBI0  YUYEHOI0;, OCO3HAHWUEM JIMYHOTO BKJIaJa B IMOCTPOCHUE
yCTOMUMBOro OyAyLIETO.

JCcTeTHYECKOEe BOCIIMTAHHUE:

ACTETUUYECKUM OTHOLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MAaTEMaTUYECKUX

3aKOHOMEPHOCTE, OOBEKTOB, 3aj1ad4, PELICHNAT, pacCy>KICHUIL,
BOCHIPUUMYMBOCTBI0O K MaTEMaTUYECKMM  acleKTaM  pPasjMYHBIX BHIOB
HUCKYCCTBA.

du3nveckoe BOCNUTAHHE:

C()OPMUPOBAHHOCTBED YMEHUSI TMPUMEHATh MATEMATUYECKHE 3HAHUS B
WHTEpPECaX 30pPOBOro W 0Oe3omacHOro olpaza KWU3HU, OTBETCTBEHHOTO
OTHOILICHUSI K CBOEMY 3J0POBBIO (3I0POBOC MHTAHWE, COATaHCHPOBAHHBIN
PEKUAM 3aHIATHIA W OTIbIXA, PETYJISIPHAs (PU3NYECKask aKTUBHOCTS ), (PU3NUECKOTrO
COBEPLICHCTBOBAHUS, npu 3aHITHSIX CHOPTUBHO-03J0POBUTEIBLHOM
JESATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYly, OCO3HAHUEM LICHHOCTH TPYAOJIIOOUS, HHTEPECOM K
pa3nuuHbiM  cepam  TPO(DPECCUOHATBHOW  IEATENBHOCTH, CBSI3aHHBIM  C
MAaTEMATUKOW M €€ MPHIIOKCHUSIMHU, YMEHHEM COBEPIIATH OCO3HAHHBIA BBIOOP
Oynyuied mpodeccu M pean30BbIBaTH COOCTBEHHBIE >KU3HCHHBIE IJIAHBI,
FOTOBHOCTBIO M CIOCOOHOCTBEO K MAaT€MaTHYECKOMY O0O0Pa30BaHUIO U
camM000pa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTHYECKUX 331a4 MAaTEMATUYECKOIH HATPABICHHOCTH.

IKOJOrHYECKOe BOCTIMTAHHUE:

C()OPMUPOBAHHOCTBEO HKOJIOTHYECKON KyJNBTYPhl, TOHUMAHUEM BIIUSHUS
COLIMATIbHO-OKOHOMHUYECKUX ~ MPOLECCOB HA  COCTOSHAE NPHUPOJHOH U
COLMATIBHON CpeAbl, OCO3HAHMEM TIJOOAIBHOTO XapaKTepa JKOJIOTHYECKUX
npoOieM; OpHUEHTAIMECH HAa TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS



pelIeHus 3a1a4 B 00JIaCTH OKPYKaroUIei Cpefibl, MIAaHUPOBAHMS TOCTYTKOB U
OLICHKH WX BO3MO>KHBIX MOCEACTBUN AJI1 OKPYKArOLICH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMECHHOMY YPOBHIO pa3BUTHUsT HAyKH W OOIICCTBEHHON NPaKTHKH,
NOHMMAHUEM MATEMATUYECKON HAyKH KaK Cepbl YETOBEUYECCKON AEATEIbHOCTH,
ATAnoB €€ Pa3BUTUS W 3HAYMMOCTH JUIsl PA3BUTHUSI LMBHIW3ALMU; OBIAJICHUEM
SA3BIKOM MATEMATHKHA M MATEMATUUYECKOW KYJIbTYpPOH Kak CPEICTBOM IMO3HAHUS
MUpPa, TOTOBHOCTBK) OCYIUECTBJISITH MPOCKTHYK) M HUCCIEAOBATEIBCKYHO
JEATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE PE3YJIbTaThl OCBOCHHSI MPOrpaMMbl y4€OHOTO MPEaMETA
«Marematukay XapaAKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUICMBUSAMU,  YHUBEPCALHOIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCALbHBIMU PeCYISIIMUSHBIMU OeUCMBUSIMI.

1) Vwuusepcanvrvie nosHaeamenbHbvle Oeilicmeus,  0Oecneqyusaom
Gpopmuposarue 6a306v1X KOZHUMUBHBIX NPOYECCO8 00yyaouwuxcst (oceoenue
MEmoOO8  NO3HAHUSL — OKPYIICAIOueco0  Mupd,  NpUMeHeHue  J10SU4eCKUX,
UCCIe008AMENIbCKUX Onepayutl, ymeHuti pabomamso ¢ ungpopmayueii).

ba3oBble jjornyeckue aeiicrBus:

e BBUSIBIST W XapaKTepU30BaTh CYLUECTBEHHBIE NPU3HAKA
MAaTEMATHYECKAX OOBEKTOB, NOHATUN, OTHOIIEHUI MEKIY NOHATUSIMU,
(opMyJIMpPOBATH ONPEACTICHUS NOHSITHIA, yCTaHABJIMBATh
CYIIIECTBCHHBIA MPU3HAK KjacCu(PUKAUU, OCHOBAHMS Ui 0000IEHUs
Y CPABHEHUS, KPUTEPUU MPOBOJIMMOrO aHAIN3a,

e BOCOPHUHMMATH, (QOPMYJMPOBATE M NPEOOPA3OBBIBATE CYKICHUS:
YTBEPAUTENBHBIE U OTPULATEIIbHBIC, CAMHUYHBIE, YaCTHBIC M OOIIHKE;
YCIIOBHBIC;

e BBISBIATH MATEMaTMYECCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U W
OpPOTUBOpPEUMsT B (PaKTax, MAHHBIX, HAOMIOACHHUIX W YTBEPKIACHMSIX;
npejiaratb  KpUTEPHHM 71 BBISBICHHMS  3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIL,

e JIENIaTh BBIBOABI C MCMOJb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHBHBIX W
WHIYKTABHBIX YMO3AKIHOYCHHNA, YMO3AKIIFOUEHUH M0 aHAJIOTHN,

e TMPOBOAWTH  CAMOCTOSITEILHO  JOKA3aTeNIbCTBA ~ MAaT€MATHYECKUX
YTBEP)KACHUA  (MpssMble W OT  NPOTHBHOIO),  BBICTPAWBATH
apryMEHTalUMI0,  OPUBOOUTH  NPUMEPBl W KOHTPIPUMEPSI,
00OCHOBBIBaTh COOCTBEHHBIE CY>KIACHHS U BBIBOJIBI,

e BBIOMpaThH COCOO peuieHUs y4eOHOM 3a1aun (CpaBHMBATh HECKOJIBKO
BAPMAHTOB PELICHUS, BBIOMpPaTh HaWOOJee MNOAXOAMIMA C YYETOM
CaMOCTOSITENIEHO BBIJCIICHHBIX KPUTEPHEB).

ba3oBble nccienoBareibckne 1eiiCTBUS:

e WCHOJIb30BATh BOMPOCHI KaK  HCCIEAOBATENBCKUI ~ MHCTPYMEHT
NO3HaHWs;, (POPMYIMPOBATE BOMPOCHL, (PUKCUPYIOUIME MPOTUBOPEUHE,
npolbiieMy, YCTaHABJIMBATh NCKOMOE U JAHHOE, (f),OpMI/IpOBaTB TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULNIO, MHCHHUE,

e TMPOBOAWTH  CAMOCTOSITEIBHO  CIUITAHUPOBAHHBIA  3KCIICPUMEHT,
UCCIICIOBAHUE M0 YCTAHOBJIICHUID OCOOCHHOCTEH MaTeMaTHYECKOIrO



00BbEKTa, SIBJACHUS, TMPOIECCA, BBISBJICHUIO 3aBUCUMOCTEH MEXKAY
00BEKTAMHU, SIBJICHUSIMH, POIECCAMU;

CaMOCTOSITENLHO  (popMyJiMpoBaTh  00OOIIEHUST W BBIBOABI [0
pe3yJibTaTaM MPOBEAEHHOTO HAOMIOJEHUS, UCCIICIOBAHMS, OLICHUBATH
JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YJILTATOB, BHIBOJOB U 0000LIECHWI;
MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBHIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ napopmanueii:

BBISIBJIATH AC(PUIHATHI HHPOPMALIMH, JAHHBIX, HEOOXOIMMBIX IJIs OTBETA
Ha BONIPOC W UTs PELICHUS 3a1a4H;

BBHIOMpaTh MH(POPMALMIO W3 HWCTOYHUKOB  PA3JIMYHBIX  THIOB,
AHAIM3UPOBATH, CUCTEMATH3NPOBATh U WUHTEPIPETUPOBATH
WH(}HOPMALMIO Pa3IMYHbIX BUJIOB U (POPM MPEACTABICHMUS,
CTPYKTYpUpOBaTh WH(POPMALMIO, MPEACTABIATE €€ B Pa3IMYHbIX
(opmax, HILTIOCTPUPOBATE TPaUIECKH,

OLICHWBATh  HAAEKHOCTH ~ MHPOPMALMA N0  CAMOCTOSTENBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAMUEHblE Oetlicmeus, 00ecnedusaom
CPOPMUPOBAHHOCTND COYUATTLHBIX HABBIKO8 0OYUAIOUSUXCSL.
OO0wmenne:

BOCIIPUHUMATL W  (POPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUM C
YCJIOBUSIMA U 1IETISIMM  OOLIEHUS;, SICHO, TOYHO, FPAMOTHO BbIpaXKaTb
CBOIO TOYKY 3pEHMsSI B YCTHBIX M THUCHBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS] N0 XO/Ay PELICHMs 3a7aul, KOMMEHTUPOBATh MOTYy4YECHHBIH
pe3yJIbTar;

B X0J€ OOCYXKIEHUs 3aJaBaTh BOMPOCHI MO CYHIECTBY O0CY>KAAeMO
TEMbI, MPOOJIEMBI, PEIIAEMON 3a/1a4i, BHICKA3bIBATh UJIEH, HAIICTICHHbIC
HA TOUCK PEUICHUS, COTMOCTABJIATH CBOM CYXKACHUS C CYKICHUSIMHU
APYTrUX yYaCTHUKOB JMaJiora, OOHAPY>KUBATh PA3IMuUUE U CXOJCTBO
NO3ULMI;, B KOPPEKTHOH (hopme (HOpMYyJIMpOBaTh PA3HOINIACHS, CBOU
BO3PKECHHUS,

OpEACTaBIsATh  PE3yJibTaThl  PEHICHUS  3aJayd, OKCIEPUMEHTA,
UCCIICIIOBAHMS, [MPOEKTA, CaMOCTOATENIBHO  BBIOMparh  (opmar
BBICTYIUICHMSI € Y4Y€TOM 3ajay TMPE3EHTAllud W OCOOEHHOCTEH
ayIMTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh M  KCIOJNB30BaTh  NPEUMYIIECTBA  KOMAaHIHOW W
VWHIUBUAYAIBHON pa0OThl MPH PEUICHUH YYE€OHBIX 3a7a4;, NTPUHAMATh
LEJIb  COBMECTHOM  JCATENIBHOCTH, IUIAHUPOBAaTh  OPraHU3aluio
COBMECTHOI palboThI, pacnpencsisaTh BUAbl PpadOT, JOTOBapUBATHCA,
o0cykaarh TMPOIECC M pe3yapTar PadoThl, 0000mATh MHEHUS
HECKOJIbKUX JIFOACH,
y4acTBOBaTh B TIPynmnoBelx (opmax padoTel (00CykaeHUsi, OOMEH
MHEHUH, «MO3TOBBIC IITYPMBbl» W HWHBIC), BBINOJHATH CBOK) 4YacCTh
paboTBl M KOOPAMHUPOBATH CBOM JACHCTBHS C JPYTMMH YJICHAMHU
KOMaH/ibl; OLICHUBATh KA4€CTBO CBOETO BKJIAJA B OOIIMI MPOAYKT MO
KpUTEPHSIM, C(HOPMYJIIMPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUSI.
Vuusepcanvnvie  pecynamuenwvle  Oeticmeus, — obecnedusaiom

P opmuposarue cMblCI08bIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB IUYHOCHIU.
Camoopranu3anus:



* COCTaBNATb MfaH, aNropuTM pelleHmns 3agaym, Bblompatb cnocob
peLeHns ¢ YY4ETOM MMEIOLLMXCA PECYPCOB N COOCTBEHHbIX
BO3MOXXHOCTE, apryMeHTMPOBaTb U KOPPEKTMPOBATL BapnaHThl

PeLLIEeHNn C y4ETOM HOBOI MHOPMaLUK.

CaMOKOHTPO/1b:
* BNajeTb HaBblkaMW [MO3HaBaTeNbHOW pedieKCUN KakK OCO3HaHUS
COBEpLUAEMbIX  AENCTBMA U MbIC/IUTENIbHbIX  MPOLECCOB,  UX



Pewmate 3amaun Ha HAXOXKACHUE TEOMETPHYECKAX BEJMYMH MO 0Opa3iam
WM aJITOPUTMaM, TPUMEHSIS U3BECTHBIC AHATTUTHYECKUE METOBI NPH PELICHUT
CTAQHJAPTHBIX MAaTEMATMYECKMX 3aJa4 HA BBIYMCIICHUE YIJIOB MEXKIY
CKPEIIMBAOIIAMUCA TPSIMBIMU, MEXKIY HOPSIMOA W IUIOCKOCTBIO, MEXAY
NJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Beruncnare 00bEMBI M IJIOMIAAM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(npu3Ma, TUpaMHa) ¢ NOPUMEHEHHEM (POPMYJI, BBIYMCIATH COOTHOLIEHUS
MEXAY TUIOIIAAIMU MOBEPXHOCTEHN, 00bEMaMU TOJOOHBIX MHOTOT DPAHHHUKOB.

OnepupoBarh MOHATUSMHU. CHAMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb M
NJI0CKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTbh CUMMETPUU (DUTYPHI.

H3Bnekarb, npeoOpa3oBbIBATE W WHTEPHPETHPOBATH MH(POPMALMIO O
NPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYPAX, MPEACTABIIEHHYIO HA YepTeEkax
Y PUCYHKAaX.

[TpumensTh reoMeTprueckue (PaKkTbl IJsl PELICHUS] CTEPEOMETPUUYECKUX
3a1a4, MNPEANONararOliX HECKOJIbKO IHArOB PEIICHHS, €CIHA  YCIIOBHS
NPUMCHEHHUS 3aJIaHbl B IBHOH (pOpME.

[IpumMeHsATh TPOCTEHIIME NTPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUYECCKUX 3a/1a4.

[TpuBOINTE MpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHPOIE U
YKU3HH, PaCliO3HABATh MPOSBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[TpuMeHATh MOyYCHHBIE 3HAHKWS HA PAKTHKE. aHAJIM3UPOBATh PEAJIbHBIE
CUTyallud W MPUMEHSATh M3YUYCHHBIE TMOHATHS B MPOLECCE MOMCKA PEIICHUS
MaTEMaTHYECKA C(HOPMYJIMPOBAHHON MPOONEMBI, MOACITUPOBATH pPEalbHBIC
CUTyallud Ha S3bIKE TEOMETPHH, WCCIECA0BAaTh MOCTPOCHHBIE MOJEITH C
UCIOJIb30BAHUEM TEOMETPUYECKMX TMMOHATHI W TEOpeM, ammapara anreOphl,
pelary MPaKTUYECKUE 33a4YM, CBS3aHHBIC C HAXOXACHHUEM I€OMETPUYECCKHUX
BEJIMYHH.

11 KNTIACC

OnepupoBarh MOHATHUAMH. LWIMHAPAYECKAS MOBEPXHOCTh, 00PA3yHOIINE
HWIMHIPUYECKOH TNOBEPXHOCTH, LWJMHIAP, KOHWUYECKAs MOBEPXHOCTb,
00pa3yroIIHe KOHUYECKONH TOBEPXHOCTH, KOHYC; ChepUUECKast TOBEPXHOCTb.

PacnoznaBare Tena BpatieHus (HUIMHAP, KOHYC, cepa v map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJT BPALLCHUSI.

KiaccugunupoBars B3aMMHOE PacioiOKEHUE CPEPHI U MITOCKOCTH.

OnepupoBarh MOHSTHSIMH. LIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
BBICOTA CErMEHTA, WIAPOBOM CJIOW, OCHOBAHWE WIAPOBOrO CJOS, BBICOTA
HIAPOBOTO €O, [APOBOM CEKTOP.

Beruncnare 00BbEMBI M TUIOIIAAM TOBEPXHOCTEH TeNl  BPALICHMS,
TrEOMETPHUYECKUX TEJ C MPUMEHEHHEM (POPMYII.

OnepupoBarh NOHSTHUSMH: MHOTOTPAHHMK, BIWCAaHHBIA B cdepy u
OMHCAHHBIA OKOJIO cQepbl; cpepa, BOMCAHHAS B MHOTOTPAHHUK WJIM TEIO
BpAILICHUS.

BBIYMCIIATE COOTHOLIEHUS! MEKY TIOIIAASMH MMOBEPXHOCTEN U 00BEMAMHU
nO0JA00HBIX TEN.

H3o0paxkate m3yyacMmble (QUIYypbl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBIMOMHATE  (BBIHOCHBIE) TJIOCKME YEPTEKHM W3 PUCYHKOB MPOCTHIX
O0OBEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUS TEJT BPAILICHUS.



H3Bnekarb, WHTEPNPETHPOBATH W MNPeoOpa3oBbIBaTh WH(MOPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABIEHHYIO HA YepTekax
U PUCYHKAX.

OnepupoBark MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBINONHATE [EWCTBUSA CIIOJKEHHUS BEKTOPOB, BBIYMTAHHWS BEKTOPOB H
YMHOKEHUSI BEKTOpPA HA 4YHCIO, OOBACHATh, KAaKMMH CBOHCTBAMH OHHU
oOnanaror.

[IpuMeHATH MPaBUIIO NapasuIelIeNUIENA.

OnepupoBarb NOHATHAMU. JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABECHCTBO BEKTOPOB, KOOPAMHATBEI BEKTOPA, Yroi
MEXIY BEKTOpaMHU, CKaIPHOE NPOU3BEICHHUE BEKTOPOB, KOJJIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

Haxomuth cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YHUCIO, YIOJl
MEXYy BEKTOPaMU, CKISAPHOE MPOU3BEACHHUE, PACKIIAbIBATE BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTe TIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumeHsaTh reOMETpUYECKHE (DAKTBI JIsl PELICHUS] CTEPEOMETPUUYECKUX
3a71a4, MPEanoyiararoliXx HECKOJIbBKO IIAaroB pELICHHs, €CIIA  YCIOBHSA
NPUMCEHEHHUS 3a/1aHbl B SBHOU (hopMe.

Pemare npocreiiime reoMEeTpUYECKUE 3a0a4i HA MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amauyn Ha [0Ka3areinbCTBO MATEMATHYECKUX OTHOIICHUN W
HAXOXJICHUE TEOMETPUYECKAX BEIMYMH MO o0pa3laM WIA aJrOpuTMaM,
[PUMEHSS U3BECTHBIE METOJBI MPHU PEIICHUM CTAaHAAPTHBIX MaTEMATHYECKUX
3a1a4.

[IpuMeHATE TPOCTENIINE MPOrpPaMMHBIE CpPENCTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTe MpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTENH B MPUPOAE U
JKA3HU, PACIIO3HABATH MTPOSIBIEHAE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MMONY4YEeHHBIE 3HAHUS HA MPAKTHUKE. aHAITU3APOBATH PEAIbHBIE
CUTyallud U NPUMEHATH U3YUYCHHBIE IMOHATHS B IPOLECCE MOWCKA PELICHUS
MaTEMATHYECKA C(HOPMYJIMPOBAHHON MPOOIEMBI, MOJCIMPOBATH PEATbHBIC
CUTyallMd Ha SA3bIKE TEOMETPHUM, MCCIEA0BATH ITOCTPOCHHBIE MOJENN C
WCMOJIb30BAHUEM TEOMETPUUYECKMX TMMOHATHI M TEOpEM, ammapara anreOpsl;
pemars NPaKTUYEeCKUE 3aJa4i, CBA3AHHBIE C HAXOXKICHUEM T€OMETPHYECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
No KoanuecTBo uacos
HaumeHoBaHue pa3aesios daexTpoHHbIe (LH(PpPOBHIE)
n/ KonTpoJbHbIe IpakTHueckue
U TeM NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchbl
n padoTbl padoThI
1 Bsenenue B crepeoMeTpuro 10
IIpsimMBIE M MIOCKOCTH B
IIPOCTPAHCTBE.
2 posTP 12 1
ITapannenbHOCTb NPSIMBIX U
MJIOCKOCTEN
3 IlepnennUKyIAPHOCTD 12
MPSIMBIX U IJIOCKOCTEN
Vel MexAy NpsIMBIMU U
4 AP 10 1
IJIOCKOCTSIMU
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpenue: ceuenus, 4 1
PaCCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 s 0
YACOB I10 ITPOTPAMME




11 KVIACC

HauMeHOBAHHE KounuecTBo yacos
Ne DneKkTpoHHbIe (HH(poBbIE)
w/n pa3aeioB H TEM Beero KonTtpoabHbie IIpakTHYeckHne 06pa3oBATEILHEIE PECYDCHI
NporpamMmMsbl padoTbI padoThI
Tena BpaleHus 12
2 OOBéMBI TEN 5 1
Bekrtopel u
3 KOOPAWHATHI B 10 1
MIPOCTPAHCTBE
ITosTOpEHuUE,
4 00001IeHHE, ; |
CUCTEeMaTH3aLUs
3HAHUN
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0

ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KUJIACC
Ne KosauuyectBo yacos
DJIeKTPOHHbIE
Hara ungposbie
n | Tema ypoka KonTpoabnbie IpakTnyeckue
/ Bceero H3y4YeHHs o0pa3oBaTejibHbIE
padoThI padoThI
i pecypcbl

OCHOBHBIE TIOHATHSI
CTEPEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpaHcTBo. [Ipasuna
n300paKeHMs HA PUCYHKAX
U300paKeHUs! MIOCKOCTEH,
napauIeIbHBIX MPSIMBIX
(OoTpe3KoB), cepenuHbI
oTpe3ka

IlonaTus: nepecekaromuecs
IJIOCKOCTH,
MepeceKaroInecs npsmas u
IJIOCKOCTh

IlonaTus: nepecekaromuecs
IJIOCKOCTH,
MepeceKaroInecs npsamas u
IJIOCKOCTh

3HaKOMCTBO C
MHOl"Ol"paHHI/IKaMI/Ij




u300pakeHue
MHOT'OrpaHHUKOB Ha
pUCYHKax, Ha
MPOEKLIMOHHBIX YEPTEkKaAX

HauanbHble cBeneHus o kyoe
U TIUPaMHUIE, UX Pa3BEPTKU U
moaenu. CeueHus
MHOTOTPAaHHHKOB

HauanbHble cBeneHus 0 Kyoe
U TIUPaMHUJIE, UX Pa3BEPTKU U
moaenu. CedeHus
MHOTOTPAHHHKOB

ITousTie 00
AKCUOMATHYECKOM
MOCTPOEHHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJIeaCTBUSA U3 HUX

IMousTie 06
AKCUOMAaTHYECKOM
MOCTPOEHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJIeaCTBUSA U3 HUX

ITousTie 00
AKCUOMATHYECKOM
MOCTPOEHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJIeaACTBUSA U3 HUX







10

IMousTie 00
AKCUOMATHYECKOM
MOCTPOEHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJIeaCTBUSA U3 HUX

11

B3auMHoOe pacnonoxeHue
MPSIMBIX B MPOCTPAHCTBE:
nepeceKaroIuecs,
napajuiesbHble U
CKPELINBAIOIINECS TPSMbIC

12

ITapannenbHOCTb NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajjiebHble NPSIMbIE B
MIPOCTPAHCTBE;
MapajlIeIbHOCTb TPEX
MPSIMBIX

13

ITapannenbHOCTb NPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
ITapannenbHOCTL NPSIMOK U
IJIOCKOCTH

14

VYrbl ¢ COHANPABIECHHBIMU
CTOPOHAMHU

15

Yron Mexay NpssMbIMU B
MIPOCTPAHCTBE

16

Yron Mexay NpssMbIMU B
MIPOCTPAHCTBE







17

[TapannenpHOCTH
MJIOCKOCTEH: MapasljieNbHbIe
MJIOCKOCTH

18

CaolicTBa napaienbHbIX
MJIOCKOCTEN

19

IIpocrenmue
NPOCTPAHCTBEHHBbIE (PUTYPBI
Ha IJIOCKOCTH: TETPasAap,
KyO, mapajienenumnen

20

IToctpoenue ceuenuii

21

IToctpoenue ceuenuii

22

KonTponbhas pabota mo
teme "lIpsiMble U TIOCKOCTH
B [IPOCTPAHCTBE.
ITapannenbHOCTb NPSIMBIX U
miockocreit”

23

IlepnieHIUKY IAPHOCTD
MPsIMOM U TIOCKOCTH:
NEPNEHAUKY JISIPHBIE ITPSIMBIE
B IPOCTPAHCTBE

24

IIpsaMele napannenapHble U
NEePNEHAUKY JISIPHBIE K
IJIOCKOCTH

25

IIpsAmele napannenapHble U
NEePNEHANKY JISIPHBIE K
IJIOCKOCTH







26

IIpusnak
NePNEHAUKY JISIPHOCTU
MPSIMOM U MJIOCKOCTH

27

IIpusnak
NePNEHAUKY JISIPHOCTH
MPSIMOM U MJIOCKOCTH

28

Teopema o npsmoit
NePNEHANKY JIIPHON
IJIOCKOCTH

29

Teopema o npsmoit
NePNEHANKY JIIPHON
IJIOCKOCTH

30

Teopema o npsmoit
NePNEHANKY JIIPHON
IJIOCKOCTH

31

Ilepnenaukynsap u
HAKJIOHHBIE. PAaCCTOSIHUE OT
TOYKH JI0 TIOCKOCTH,
PacCTOsIHUE OT OPSIMOH A0
TJIOCKOCTH

32

Ilepnenaukynsap u
HAKJIOHHBIE. pPaCCTOSIHUE OT
TOYKH JI0 TIIOCKOCTH,
PacCTOsIHUE OT OPSIMOH A0
TJIOCKOCTH

33

Ilepnenaukynsap u







HAaKJIOHHBIE. PaCCTOSIHUE OT
TOYKH OO ITIOCKOCTH,
PacCTOsIHUE OT OPSIMOH A0
IUIOCKOCTH

34

Ilepnennukynsap u
HAaKJIOHHBIE. PaCCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
PacCTOsIHUE OT OPSIMOH A0
TJIOCKOCTH

35

YTIel B IPOCTPAHCTBE: YIoOJ
MEXAY NPsIMON U
MJIOCKOCTBIO

36

JIByrpaHHBIN yTOJ,
JIMHENHBIN yroJ
I BYTPAaHHOIO yrIJa

37

JIByrpaHHBIN yTO,
JIMHEHHBIN yroJ
I ByTPaHHOrO yrIJa

38

IlepnieHIUKY IAPHOCTD
MJIOCKOCTEH: MPU3HAK
NEPIEeHIUKYJIAPHOCTH ABYX
MJIOCKOCTEN

39

IlepnieHnUKyY IAPHOCTD
MJIOCKOCTEH: MPU3HAK
NEPIEeHIUKYJIAPHOCTH ABYX
MJIOCKOCTEN







40

IlepnieHnuUKyIAPHOCTD
MJIOCKOCTEH: MpU3HAK
NEPIEeHIUKYJIAPHOCTH ABYX
MJIOCKOCTEN

41

Teopema o Tpéx
MEePHEHIUKY JIIpax

42

Teopema o Tpéx
MEePHEHIUKY JIIpax

43

Teopema o Tpéx
MEePHEHIUKY JIIpax

44

KonTponbhas pabota mmo
TeMam

"IlepnieHOUKY ISIPHOCTD
NpPSIMBIX U IJIOCKOCTEN" 1
"Vripl MexAy NPSAMbIMU U
IJIOCKOCTSIMU"

45

IlonATHEe MHOrOrpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOI'OTPaHHUKA, BBIMYKJIbIE
U HEBBINTYKJIbIE
MHOT'OI'PDaHHUKH, Pa3BEPTKA
MHOTOTrpaHHUKa

46

IIpusma: n-yrosbHas
MPU3Ma, FPaHU U OCHOBAHMS
MPU3MBIL, IpsiMasi U
HAKJIOHHAs] IPU3MBI,







OOKOBas U MojHas
HOBerHOCTb HpI/ISMbI

47

ITapannenenunen,
MPSIMOYF'OJIBHBIN
napajuleJaenunes u €ro
CBOHMCTBA

48

IIupamuna: n-yronpHas
NUpaMuja, rpaHu u
OCHOBaHHUE MUPaMUAL,
OOKOBas M MOJTHAS
MOBEPXHOCTb MUPAMUIBL;
MIPaBUJIbHAS U yCEUEHHAsI
nupamMuaa

49

IIpaBunbHbIE
MHOIOTPaHHUKU: TIOHATHE
MIPaBUJILHOTO
MHOIOTPaHHUKA,
MpaBUJIbHAS MpU3Ma U
IpaBUJIbHAs MUPAMUJA,
MIPaBUJIbHAS TPEYTOJbHAs
MUpaMua U NpaBUIIbHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
MPaBUJIBHBIX
MHOTI'OrpaHHUKax: OKTasJp,
TONEKasAp U UKOCASID.

51

Cummetpus B







NPOCTPAHCTBE. CHMMETPUS
OTHOCHTEJIHO TOYKH,
MPSIMOH, MJIOCKOCTH.
DJleMEeHTbl CHMMETPUH B
nUpaMuiax,
napaJuleenunenax,
NPaBUIBHBIX
MHOTOTPaHHHKAX

52

BrmMuciaeHue 3J1eMEHTOB
MHOTOTPaHHHUKOB: p&dpa,
JIUArOHAJU, YTJIbI

53

ITnomane 60KoBOH
MOBEPXHOCTU U MOJHON
MOBEPXHOCTHU MPSIMOI
MPU3MBI, TUIOIIAb
OCHOBaHUH, TEOpEMaA O
OOKOBOI TOBEPXHOCTH
MPSIMOH IPU3MBI

54

[Tnomane 60xoBOH
MOBEPXHOCTU U
MOBEPXHOCTHU MPABUIBHON
MUPaMUbl, TEOpEMA O
rutomaan OOKOBOH
MOBEPXHOCTH YCEUEHHON
MUPaMUbI

55

KonTponbhas pabota mo
TeMe "MHororpaHHuku"







56 | Ilomsatue 00 0OBEMe 1
57 | OObém nupamusl 1
58 | OObém nupamusl 1
59 | OO6bém nupamusl 1
60 | OObBéM nupamMusl 1
61 | OOBEM npU3MBI 1
62 | OOBEM npU3MBI 1
63 | OOBEM npU3MBI 1
KonTponbhas pabota mo
64 | Teme "OOBEMBI 1
MHOIOTpaHHHUKOB"
IToBTOpenue, obobuieHne
65 CHUCTEeMaTU3aLus 3HAHUM. !
[Toctpoenue ceuenuii B
MHOTOTPaHHHKE
IToBTOpenue, obobuieHne
CHUCTEMAaTU3aLus 3HAHUM.
Brrucnenue paccTossHUM:
66 | MEKRY ABYMA TOUKaMH, OT .
TOUYKH A0 NPSMOMH, OT TOUKH
10 TUTOCKOCTH, MEXIY
CKPELIMBAIO IIUMHUCS
NPSIMBIMH
67 Hrorosast KOHTpPOJIbHAA ]

pabota







IToBTOpenue, obobuieHne
CHUCTEMAaTU3aLUs 3HAHUM.
Brrucnenue yrios: Mexay
CKPELIUBAO LIINMUCS

68 . 1
MPSIMBIMH, MEXY IPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJIOB MEXAY
MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




11 KVIACC

No

n/
n

Tema ypoxa

Koan4yecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckHne
padoThI

HMara
H3Y4YeHHsA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHtp,
pamuyc, auamerp;
IUIOLIA/(b TOBEPXHOCTH
cepsr

B3anmnoe
pacrionoxkeHue chepsl U
TUIOCKOCTH,
KacaTeJbHask IJIOCKOCTh
K cepe; romanb
cepsr

Hzobpaxenue chepeol,
mapa Ha INIOCKOCTH.
Ceuenus wapa

Iunuanpudeckas
MOBEPXHOCT,
obpasyrorue
LUJMHAPUYECKON
MOBEPXHOCTH, OCh
LUJUHAPUYECKON
MOBEPXHOCTU

unauuap: ocHOBaHUS U




OOKOBasi MOBEPXHOCTb,
oOpasyroras U och;
Iomaab OOKOBOH U
MOJIHOM MTOBEPXHOCTHU

Hzobpaskenue
LWIMHIpPA Ha
niockoctu. Paseéprka
uumHapa. CeueHus
LUJIMHIpA
(TUTOCKOCTBIO,
napasjiebHON Un
NEePNEHAUKYJISIPHOU OCH
LUJIHHIPA)

Konunueckas
MOBEPXHOCTD,
oOpasyrorue
KOHUYECKOU
MOBEPXHOCTH, OCb U
BEpLIMHA KOHUYECKON
MOBEPXHOCTH

Konyc: ocHoBanue u
BepIINHA, 00pa3yromas
¥ OCBb; TUTOMIA/b
OOKOBOH U MOJTHON
[IOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
oOpasyromiue 1 BbICOTa,







OCHOBaHUS U OOKOBAast
MOBEPXHOCTD

10

HzobpakeHne KoHyca
Ha TUIOCKOCTH.
PassépTka koHyca.
CeueHust KOHyCa
(TUTOCKOCTBIO,
napasiebHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALLEH uepes
BEPIINHY)

11

KombOunanus ten
BpaIleHUs U
MHOTOTPAaHHUKOB

12

MHOrorpaHHuK,
ONHCAaHHBIN OKOJIO
cepsr, chepa,
BIHICAHHAS B
MHOTOT'PaHHUK WUJIH B
TeJIO BpallleHUs

13

TToustue 00 00BEME.
OCHOBHBIE CBOIWCTBA
00BEMOB Tel

14

O6bém numHApa,
KOHyca







15

O06bém mapa u
iomaab chepsl

16

IMomoOHbIEe TENa B
MPOCTPAHCTRE.
CoOTHOIEHUS MEXKTY
[LJIOIIAASIMH
MOBEPXHOCTEH,

00 béMaMH TOTOOHBIX
TeN

17

KonTponbhas pabota mmo
TemaM "Tena
BpameHus" u "OObeMbl

TECJI

18

BexTop Ha MIOCKOCTH U
B MPOCTPAHCTBE

19

Crnoxenue u
BBIMUTAHUEC BeKTOpOB

20

YMHOKEHHE BEKTOpa Ha
YUCJIO

21

Paznoxxenue BexTopa no
TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpasuno
napajuleJaenumnena

22

Pemenue 3amay,
CBsA3aHHBIX C
NPUMEHCHUEM MPABUIT







JENCTBUI C BEKTOPaMHU

23

IIpssmoyronbHas
CHUCTEMa KOOPJMHAT B
MIPOCTPAHCTBE.
Koopaunate! BexTopa.
IIpocreitue 3anaun B
KOOpAHHATAX

24

Yron mexay
BekTopamu. CkanspHoe
NPOM3BENECHUE BEKTOPOB

25

Brruucienue yrios
MEKIY MPSAMBIMHU U
TJIOCKOCTAMU

26

KoopaunatHo-
BEKTOPHBIN METOJ MPHU
peleHun
F€OMETPUYECKUX 3a/1a4

27

KonTponbhas pabota mmo
TeMe "BekTopsl 1
KOOPJIMHATHI B
pocTpaHcTBe”

28

ITosTOpeHue,
00001IeHnE 1
CHCTEMATU3ALIUS
3HaHuil. OCHOBHBIE

¢burypsl, GakTe,







TEOpPEMBI Kypca
IJIaHUMETPUU

29

ITosTOpeHue,
obobwmenne u
CUCTEeMaTH3aLUs
3HaHui. OCHOBHBIE
¢burypsl, GpakTel,
TEOpeMbI Kypca
IJTAaHUMETPUU

30

ITosTOpeHue,
00001IeHnE 1
CHCTEMATURALIMS
3HAHUH. 3amauu
MJIAHUMETPUH U METOJIbI
UX PELIEHUS

31

ITosTOpeHue,
00001IEeHnEe 1
CHCTEMATU3ALIUS
3HAHUH. 3amauu
MJIAHUMETPUHU U METOJIbI
UX PELIEHUs

32

IIosTOpeHue,
00001IEeHnEe 1
CHCTEMATU3ALIUS
3HaHuil. OCHOBHBIE

¢burypsl, GakTe,
TEOpEMBI Kypca







CTepeoMeTpUHn

HTrorosast KOHTpOJIbHAA

33
pabota

ITosTOpeHue,
obobmenne u
CUCTEeMaTH3aLUs

34

3HAHUN

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34







YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISI YYEHUKA

» Maremaruka: anrebpa 1 Hadajia MaTeEMaTHYECKOrO aHAJIN3a, FEOMETPHSI.
I'eomerpus, 10-11 knaccel/ Atanacsu JI.C., bytyzos B.®., Kagomues C.b. u
npyrue, AkuuoHepHoe o0mectBo «M3narenbctBo «IIpocBenieHne»

* ['eomeTpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AKunoHepHoe o0mecTBo «M3natenbetBo «IIpocBeeHnes

METOJUYECKUE MATEPUAJIBI UIA YUUTEJIA
» Meroauka npenogaBanus no yueOHuky ['eomerpus, 10-11 kmaccel/
Aranacsn JI.C., byty3oB B.®., Kagomies C.b. u apyrue, AKIUOHEPHOE

oOuiectBo «M3aarenbcTBo «lIpocBeieHney

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
NUHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/7f41feec
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