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INOACHHUTEJIBHAA 3AIITNCKA

Pabouas mnporpamma yueOHoro kypca «leomeTpus» ©a30BOro ypoBHA Ui
oOyuarommxcs 10 —11 knaccos pazpadoTaHa Ha ocHOBE DeaepanbHOro rocy 1apCTBEHHOTO
00pa30BaTENbHOIO CTAHAAPTA CPEAHErO OOWIEro 00pa3oBaHuA, ¢ YY4ETOM COBPEMEHHbIX
MHPOBBIX TPEOOBAHUH, NMPEIBABIIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHHIO, H TPaIHUIIMH
poccHiickoro  oOpasoBaHusa. Peanuzaums TporpaMmel  00€CTIEUMBAET  OBIAJACHUE
K/HOYEBbIMH  KOMIETCHUMAMU, COCTABLIIOUIMMU  OCHOBY [/ CaMOpa3sBUTUA M
HEMPEPLIBHOIO  O0PA30BAHMA, UENOCTHOCTb OOIUEKYNbTYPHOrO, JUHYHOCTHOIO H
NMO3HABATE/IBHOTO PA3BUTHS JTHUHOCTH O0YUYAIOIIHUXCHA.

HEJIM U3VUEHUA YYEBHOI'O KYPCA

BakHOCTh y4e0OHOTO Kypca T€OMETPUH HA YPOBHE CPEIHETro OOLIETO 00pa3oBaHHs
00yCNOBIIEHA IPAKTUYECKON 3HAYHMOCTBIO METAMPEIMETHBIX M IPEAMETHBIX PE3YNbTATOB
OOy4€HU TIE€OMETPUU B HAMPABNCHUH JIMUHOCTHOrO Pa3BUTHA  OOyuUAKOLIUXCA,
dopmupoBaHus (QYHKUMOHATBHOH MaTeMaTH4YeCKOH TPAMOTHOCTH, H3YUEHUS APYTHX
yYeOHBIX AHCUMITIMH. Pa3sButHe y OOYyHaloMmUWXCs TPaBHIBHBIX TIPEACTABIEHUH O
CYLUHOCTH M NPOUCXOKAEHUU [EOMETPUUYECKHX AOCTPAKLIUH, COOTHOUIEHUH PEANBHOTO H
WIEANbHOIO, XAPAKTEPE OTPAKEHUA MATEMATUUECKON HAYKOW sABIECHHH M MPOLECCOB
peambHOro MHpa, MeCTe TEOMETPHH B CHCTEME HAyK H POJIH  MAaTeMaTH4eCKOTO
MOJCTHPOBAHUA B HAYYHOM TIO3HAHWH W B TPAKTHKE CMOCOOCTBYET (HOPMHPOBAHHIO
HAYYHOIO MHPOBO33PEHUA YYAlUUXCA, 4 TAKKE KAYECTB MbILIICHUS, HEOOXOIUMBIX AN
aJanTaluuyu B COBPEMEHHOM OOILECTBE.

['eoMeTpusa sBISETCA OJHUM H3 0a30BBIX NIPEAMETOB HAa YPOBHE CPEIHETO 00LIEro
00pa3oBaHMA, Tak Kak OOECTIEYHBAET BO3MOMKHOCTH H3YYEHHS KaK JAHCLMIUIHH
€CTECTBEHHO-HAYYHO! HAMPABIEHHOCTH, TAK U T'YMAHUTAPHOH.

Jlornueckoe  MbluneHue, (GopMHpyeMOE NPU  H3YUYEHHU  OOYHAIOMIMMUCH
MOHSATHIHBIX OCHOB T€OMETPHH U MOCTPOCHHH LIETTOUKH JIOTHYECKUX YTBEPKACHUI B X0€
pPEeIIEHHA TEOMETPHYECKHX 3aJad, YMEHHE BBIABHUIaTh M ONPOBEPTaTk THUTIOTE3BI
HEMOCPEICTBEHHO MCIONb3YIOTCA MPH PELIEHUH 33734 €CTECTBEHHO-HAYYHOrO LMKIA, B
HACTHOCTH U3 Kypca (PU3UKH.

YMeHWEe OpPHEHTHPOBATHCS B TIPOCTPAHCTBE WIpacT CYIIECTBEHHYIO POITb BO BCEX
00yacTaX NeaTeNBHOCTH YetoBeKa. OpHEHTALNA YeTOBEKA BO BPEMEHHU M TMPOCTPAHCTEE
— HeoDXO0JIMMOE YCIOBHE €r0 COLMANIBHOTO ObITHA, (POopMa OTPaKEHUA OKPYKAKIIECTO
MMpa, YCIOBHE YCIEIIHOTO NO3HAHUA U AKTUBHOTO MPeoOpa3oBaHus ACHCTBUTEIbHOCTH.
Omnepuposanue TIPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIWHAET PAa3HBIE BHUABI YHEOHOW M
TPYAOBOH [JESTENbHOCTH, SABIAETCA OAHUM U3 TNPO(EeCcCHOHATBHO BAKHBIX KAYeCTB,
MO3TOMY AKTyalbHAa 3aJa4a (OPMHUPOBAHUA y OOYYAIOLIUXCA MPOCTPAHCTBEHHOTO
MBILITCHAS KaK Pa3HOBWAHOCTH 00Pa3HOTO MBILIJIEHUS — CYIIECTBEHHOTO KOMTIOHEHTA B
MOATOTOBKE K MPAKTHYECKOH AEATENBHOCTH IO MHOTUM HAINPABICHHUAM.



llenb ocoenms mporpammbl yueOHoro Kypca «[eometpust» Ha 0a30BOM ypOBHE
oOyueHusa — 001meodpa3oBaTeIbHOES U OOUIEKYTBTYPHOE Pa3BHTHE OOYUYAIOLIHUXCA depes
obecrieyeHue BO3MOMKHOCTH NPUOOPETEHUsT M MCOONL30BAHMA CHUCTEMATUYECKUX
rEOMETPUYECKUX 3HAHUHW W ACACTBUM, CHCUMPHUYHBIX TEOMETPUM, BO3MOKHOCTU
YCTICINHOTO  MPOJOUKEHUS OOpa3oBaHHA IO CTIEUHATBHOCTAM, HE CBA3AHHBIM C
MPUKJIATHBIM HCTIONB30BAHHEM TEOMETPHH.

[Iporpamma no reoMeTpuu HA 0A30BOM YPOBHE MPEIHA3HAYEHA 1M1 00Yy4aLUMXCA
CpPEAHEN WIKOJbl, HE UCMBITBIBABLUMX 3HAYUTENbHbIX 3ATPYAHEHUN HA YPOBHE OCHOBHOIO
odwmero oOpasoBanus, TakuM 00pazoMm, oOydawiiHecs HA OA30BOM YPOBHE JOJLKHBI
OCBOWTH O0IIME MATEeMaTHYECKHE YMEHHA, CBA3aHHBIE CO CHEUU(PHUKOH TeOMETPUH M
HeoOXoauMble i1 JKM3HU B COBPEMEHHOM o0uiectBe. Kpome 3TOro, OHM UMEROT
BO3MOXKHOCTb M3YUUTb [E€OMETPUIO Oonee riayOOKO, €Cnu B AANbHEHUIEM BO3ZHUKHET
HEOOXOAUMOCTE B FTEOMETPHYECKHX 3HAHUAX B MPOECCHOHATBHOM NeITENBHOCTH,

JlocTHiKEHHEe  LeNM  OCBOEHHS  TPOTpaMMBI  00ECTICUHBAETCA  PEIICHUEM
COOTBETCTBYIOILMUX 3a7a4. [IpHOpPUTETHBIMU 3a7a4aMU OCBOCHUs Kypea «[eomeTpum» Ha
0azoBoMm ypoBHe B 10—11 knaccax ABAAIOTCH:

¢ (opMHpOBaHHWE TIPEACTABIICHHS O TEOMETPUH KaK YaCTH MHPOBOH KYIBTYPHl M
OCO3HAHHE €€ B3aMMOCBS3H C OKPYIKAFOILIUM MHPOM;

e (dopMupoBaHME MPEICTABNEHUA O MHOFOTPAHHHMKAX W TENAX BpalleHUs KAK O
BAKHEHIIUX MATEMATHUYECKHX MOAENAX, MO3BOJSIIOIUMX OMUCHIBATHL W M3y4aTb Pa3Hble
ABJICHUS OKPY-KAIOIIETO MHUpA;

¢ (QopMHpOBaHHE YMEHHS PacIO3HABATH HAa UYEPTEKAX, MOJEIIAX H B PEATBHOM MHPE
MHOTOTPAHHUKH W TeJla BPalLCHHUS;

® OBJAJEHUE METOJAMH PpELUIEHHT 3aAa4 HA MOCTPOCHWA HA H300PAKEHMIX
IPOCTPAHCTBEHHbIX QUIYD;

¢ (OpPMHPOBAHHE YMEHHS OTIEPHPOBATH OCHOBHBIMH TIOHATHAMH O MHOTOTPAHHHKAX
¥ TeJIaX BPALICHHA ¥ WX OCHOBHBIMH CBOWCTBAMH;

® OBJIAJEHUE ANFOPUTMAMM PEUICHUA OCHOBHbIX THIOB 3aaa4; (popMUpOBaHHE
YMEHMA TNPOBOJUTH HECIOXKHbIE [OKA3ATEIbHBIE PACCY)KACHUS B XOAE peIUCHUS
CTEPEOMETPHYECKHX 3aJa4 U 33Ja4 ¢ TIPAKTHUECKUM COJEPKAHUEM;

® pa3BUTHE WHTEIUIEKTYabHBIX MW TBOPYECKHX CIIOCOOHOCTEH OOyHAIOUWXCH,
MO3HABATE/ILHOM AKTUBHOCTH, UCCEIOBATENBCKUX YMEHHH, KPHTUUHOCTH MbILILICHHUS

» (dopmupoBaHue HYyHKIMOHATLHON [PAMOTHOCTH, PENCBAHTHON FEOMETPUU: YMEHHE
PACTIO3HABATE TIPOSBICHHUS TEOMETPHUYECKHX TIOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
PEANBHBIX JKHM3HEHHBIX CHUTYyALHAX W TIPH H3YYEHUH OPYTUX YYeOHBIX TNPEeaMETOB,
TMPOSBICHHA 3AaBUCUMOCTEH U 3aKOHOMEPHOCTEH, OPMYTHPOBATH MX HA A3bIKE FEOMETPUH
M CO3JABATh FEOMETPUUECKUE MOJEIH, PUMEHATH OCBOCHHBIH F€OMETPUUECKHUIT anmapar
JUIS PEIEHWs TIPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4, HWHTEPNPETHPOBATE W OUECHUBATEH
MOJIy4EHHbIE PE3YIBTATBI.

OTnUYMTENBHON OCOOCHHOCTHIO MHPOTPAMMBI  ABIACTCA BK/IIOYECHHE B  KypC
CTEPEOMETPHH B HAa4dajie ero M3yYeHHWA 3aJay. PEaeMblX Ha YPOBHE WHTYUTUBHOTO
MO3HAHWA, W ONPEACTEHHBIM 00pa3oM OpraHW3OBaHHas padoTa Had HHMH, HTO



CNOCOOCTBYIOT PA3BUTUIO JIOTHYECKOrO U NPOCTPAHCTBEHHOIO MbILIIEHUA, CTUMYIHPYET
NPOTEKAHHE HWHTYMTHBHBIX IIPOLIECCOB, MOTHBMpPYET K JalbHEHIIEMY H3YUCHUIO
NpeaMETa.

[IpeanouTtenne 0TAAETCA HArNIAIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO €CThb
TEOPETUYECKHE 3HAHUA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD NIPEAMETHO-TIPAKTHYECKOH
JeSITEIBHOCTH, Pa3BUTHE TNPOCTPAHCTBEHHBIX TIPEACTABICHHM Y VHAILHXCS B Kypce
CTCPEOMETPHUU MPOBOJMTICA 3a CHET PELICHUs 34444 HA CO3JaHME NPOCTPAHCTBEHHBIX
00pa30B U 331a4 HA ONEPUPOBAHUE MPOCTPAHCTBEHHbIMU OOpazamu. Co3aganue oOpasa
NMPOBOJMTCA ¢ OMOPOH Ha HArIAAHOCTB, a OMEPUPOBAHHME OOPA30OM — B YCJIOBHAX
OTBJIEYEHHA OT HATJIIAHOCTH, MBICIIEHHOTO U3MEHEHHA €T0 HCXOAHOTO COACPIKaAHHUA.

OCHOBHbIE COAEpKATEIbHbIE NUHUM Kypca «[eomerpum» B 10-11 knaccax:
«Mnororpaniuku», «llpample M IMIOCKOCTH B NPOCTPaHCTBE», «Tena BpaweHua»,
«BeKTOpsl M KOOPAMHATHl B TNpocTpaHCTBE». DOpMHUPOBAHHE JOTHUYECKHUX YMEHHH
pacnipeaensieTcss He TOJBKO MO COACPKATENIBHBIM JIMHUAM, HO H TI0 rojaM oOy4YeHHs Ha
YPOBHE CpeIHEro od1ero 00pa3oBaHus.

Conep:xanue o0Opa30BaHusA, COOTBETCTBYIOLIEE MPEAMETHBIM PE3yNbTATaM OCBOCHUA
paboyel MporpamMMBbl, pacrpeieiEéHHBIM MO ToJaM OOYYEHHs, CTPYKTYPHPOBAHO TaKUM
00pazoM, YTOOBI OBITAIEHHE TEOMETPHYECKHMH MOHATHAMH W HABBIKAMH OCYIIECTBIISIIOCH
MOCNEAOBATEILHO U NOCTYNATENbHO, ¢ COOJIHOACHUEM MPHHUMNA NPEEMCTBEHHOCTH,
4TOOBI HOBbIE 3HAHHS BK/IIOYANKCH B OOLIYI0 CUCTEMY EOMETPUYECKHX MPEICTABACHUM
OOYYAIOIIMXCS, PACIIHPSAA H yrTyOusia €, o0pasys MpOYHBIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE

Ha nzydenvie reomeTpuu oTBOAMTCS 2 yaca B Heaemo B 10 kmacce u 1 4ac B HeaEmO
B 11 knacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

TIpsiMbie ¥ NJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE NOHATHA CTEPEOMETPUU. TOUKA, MpAMaA, NIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM NMOCTPOCHHU CTEPEOMETPUM. AKCHOMbI CTEPEOMETPHU U
CJIEACTBUS M3 HUX.

B3anMHOE  pacrnoioKeHHe TIPAMBIX B MPOCTPAHCTBE.  TICPECEKAFOINHECH,
NApAIEABHBIE W CKpeLUMBAIOILUECA Npsamble. [lapannenbHOCTh NPAMBIX U IUIOCKOCTEN B
NPOCTPAHCTBE: NAPANIENbHbIE MPAMBIE B MPOCTPAHCTBE,; NAPAMIENbHOCTD TPEX NPAMBbIX;
NapauieJbHOCTh TIPAMOH M TUIOCKOCTH. YTJIBI ¢ COHANPABICHHBIMU CTOPOHAMM, YTOI
MEXIY TPIMBIMH B TIpocTpaHcTBe. [lapamnenbHOCTh TUIOCKOCTEW: TapasienbHbIe
IUIOCKOCTH, CBOMCTBA NApPAMIECAbHbIX IUIOCKOCTEH. [lpocTeiuive npoCTPaHCTBEHHbIE
(pUrypsl Ha MIOCKOCTHU: TETPAdAP, KyO, Napainenenune; NoCTPOEHUE CEUCHUH.

[TeprieHAMKYIIPHOCTE TPAMOW H TIOCKOCTH: TIEPIIEHAMKYJISIDHBIE TIPAMEBIE B
NMPOCTPAHCTBE, TIPSMBIE TIAPAJJICNIBHBIE M TIEPNIEHAMKYJIAPHBIE K TUTOCKOCTH, MPHU3HAK
NEPNEHAUKYIAPHOCTH NPAMONA M NIOCKOCTH, TEOPEMa O NPAMOM MEPHNEHAMKYIAPHOM
[UIOCKOCTH. YIJbl B MPOCTPAHCTBE: YOI MEKAY MPAMOH H MNOCKOCTBIO, ABYIPAHHbIH
YTOJI, THHEHHBIN YToJl ABYTPAHHOTO yria. [[epreHauKyIsap H HAKIIOHHEBIE, PACCTOSHUE OT
TOYKH 1O TUIOCKOCTH, PAcCTOSHHE OT TIPIMOHM 10 TUIOCKOCTH, NMPOEKLHA (DUTYpPHI Ha
IUIOCKOCTb. IlepneHAuKyIApHOCTL NIOCKOCTEN: NPU3HAK NEPNEHAUKYIAPHOCTH JBYX
wiockocTe. Teopema 0 TPEX NEPHEHAUKY AApaAX.

MHororpaHHuKU

ITonsaTHe MHOTOTPAHHHKA, OCHOBHBIE 3JIEMEHTHI MHOTOTDAHHHKA, BBITTYKIIBIE U
HEBbINYK/bIE MHOMOIPAHHHUKYU; Pa3BEPTKA MHOrOrpaHHuka. [IpusMa: n-yronbHas npusma,
rPAHH W OCHOBAHUA [PU3MBL, NPAMAA W HAKIOHHAS MNPH3Mbl, OOKOBAsA H IOMHAA
MOBEPXHOCTh TpHU3MBL. [lapannenenunen, TNPSIMOYTONBHBIM TMapajUIENIENANE] W €ro
cBOWCTBA. [IupamMuaa: #-yroibHas MUpaMyuaa, TPAHU MU OCHOBAHUE TTHPAMHIBL, OOKOBas U
MOJIHASL TOBEPXHOCTb MUPAMUMbLL;, MPABUNbHAA M YCEUEHHAA NHPAMUAA. IIEMEHTHI
npu3Mbl M nupaMMabl.  [IpaBuibHblE  MHOrOIPAHHHMKH: IIOHATUE [PABUIBHOIO
MHOTOTPaHHHKA; PABUIIbHAS IPHU3MA U TIpaBWIIbHASA TTHPAMHIA; IPABUITBHASA TPEYTOTbHASA
MUpaMHJa W TPaBWIBHBIM  TeTpa’ap; kyO. IlpencraBnenue o  TIpaBUIIBHBIX
MHOTOIPAHHMKAX: OKTA3Ap, A0AEKA3Ap U ukocasap. CeyeHUs MpU3Mbl U MUPAMU/JIBL.

CummeTpus B NPOCTPAHCTBE. CUMMETPUA OTHOCHTENBHO TOUKH, MPIMOH,
TUTOCKOCTH. DJIEMEHTBI CUMMETPHH B TMpPaMHIaX, MNapauielienurneaax, NpaBUIIbHBIX
MHOTOTPaHHHKAX.

BbluKcneHue 31EMEHTOB MHOTOIPAHHHKOB: pédOpa, auaroHand, yrasl. Ilnowmaas
OOKOBOW TTOBEPXHOCTH W TIOJIHOW TMOBEPXHOCTH TIPAMOU TIPU3MBI, TJIOWAIs OCHOBAHUH,
Teopema 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [Inomaab OOKOBOI MOBEPXHOCTH U
NOBEPXHOCTUA NPABHIBHONA IUPAMHIBI, TEOPEMA O IIOLAAU YCEUEHHOH MHPAMU/IBL.
[Tonatue 06 06béMe. OOBEM MUPAMHUIBI, TPH3IMBL.



[oaoOHbie Tena B npocTpancTe. COOTHOLICHUA MEXKAY MIOILAAAMHM MOBEPXHOCTEM,
O0BEMAMHU IOAO0HBIX TEJI.

11 KVIACC

Tena ppamwenns

llnnunapyyeckas NOBEPXHOCTL, 00PA3YIOUIUE LIUTUHAPHYECKON MOBEPXHOCTHU, OChH
LMJMHAPWYECKOH TMOBEPXHOCTH. L{MaHHAD: ocHOBaHHMA U OOKOBas TIOBEPXHOCTS,
oOpasyrouas H 0Ch; TIIONIa b OOKOBOH H TIOJTHOH TIOBEPXHOCTH.

KoHnuueckas noBepxHOCTh, 00Pa3y0IUE KOHHYECKOH MOBEPXHOCTH, OCbh U BEPLUMHA
KOHMYECKON MOBEPXHOCTH. KOHYC: OCHOBAHME U BEPIUMHA, OOPA3YIOLUAs M OCh; MUIOLIA/b
OOKOBOH M TIOJTHOH TIOBEPXHOCTH. Y CEHEHHBIN KOHYC: 00Pa3yIOIIHE U BBICOTA; OCHOBAHHS
¥ DOKOBast MOBEPXHOCTE.

Cdepa u wap: HeHTp, paauyc, AMAMETP; MIOLAAb NOBEPXHOCTH chepbl. B3aumuoe
pacnonokeHue cepbl U MIOCKOCTH, KACATENbHAS IIOCKOCTDb K cepe; mnowaasb chepsl.

Hzo0paxeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BépTka LUIMHIpPA ¥ KOHYCA.

KoMOuHauuu Tten BpalleHHss W MHOTOTPAHHWKOB. MHOTOTPAHHMK, OTIMCAHHBIN
0K0710 cepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK, WM TEIO BPALISHMA.

[Mouatue 00 0Obéme. OcHOBHbIE CBOHCTBA OOBEMOB Tel. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TapauleNienunesa U clieacTeua u3 Heé. OOBEM UMIHHApPA, KOHYCA.
O0BéM urapa v miowmaae chepsl.

[TonoOusbie Tena B npoctTpancTBe. COOTHOUIEHUA MEXKAY IIIOWIAAAMH OBEPXHOCTEH,
00BbEMAMU NOAOOHBIX TEN.

Cevennss mMnvHIpa (MApayIeNlbHO H TIEPIEHIMKYNSAPHO OCH), CEYEHHA KOHyCa
(MapayureTbHOE OCHOBAHHIO M MPOXOJSILEE YEPE3 BEPIIHHY ), CEUEHHUS apa.

BeKkTOpbl M KOOPAWHATLI B IPOCTPAHCTBE

Bektop Ha MIOCKOCTM W B NpocTpaHcTBe. (CI0KEHHE M BbIYMTAHUE BEKTOPOB.
YMHOMEHHE BEKTOpa Ha 4uclo. PasnoikeHve BekTopa NMO TPEM HEKOMIUTAHAPHEBIM
sekTopam. [IpaBuno mapamnenenunena. Pemenve 3anad, CBA3aHHBIX C TPUMEHEHUEM
NpaBul JeUCTBUH ¢ BekTOpamu. [IpamoyronbHas cucteMa KOOPAUHAT B MPOCTPAHCTBE.
Koopaunatel BekTOpa. [IpocTeiive 3apauu B KOOPAUHATAX. Y TOM MEXAY BEKTOPAMM.
CkanspHOE TIPOW3BEACHHE BEKTOPOB. BBIYUCIEHHE VYIJIOB MEKIY TPIMBIMH M
NIocKoCTAMHU, KOOpAWHATHO-BEKTOPHBIN METO TTPH PEIIEHHH TEOMETPHUYECKUX 3a1aM.



NJIAHUPYEMBIE PE3YJ/JbTATbI
JUYHOCTHBIE PE3YJIbTATDI

JImuHOCTHBIE  pe3yJbTaThl  OCBOEHHS  TIPOrpaMMBl  yuyeOHOTO  mpeaMera
«MaTeMaTHKa» XapakTepU3yOTCs:

I'paikaaHckoe BoCNUTAHME:

cPOpPMHPOBAHHOCTBIO TPAKIAHCKOH TIO3HUHM OOYHUAIOIIETOCA KAK AKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOro oOIecTsa, TPEACTABICHHEM O MATEMATHUECKHX
OCHOBAX (PYHKUMOHUPOBAHUA PA3IUUHBIX CTPYKTYP, ABICHHU, NPOLEAYP [PAXKIAHCKOrO
oOuiectBa (BbIOOPBI, ONPOCHI U MP.), YMEHUEM B3AUMOACUCTBOBATL C COLMATIbHBIMU
HHCTUTYTAMH B COOTBETCTBHH C HX (PYHKUMAMH H HA3HAYECHHEM.

IaTpuoTHYeckoe BocnUTaHUE:

cHOPMHUPOBAHHOCTBIO POCCHUCKOH IPAaKAAHCKONW HACHTUYHOCTH, YBAXKEHUA K
NPOLIIOMY W HACTOALIEMY POCCHHCKON MATEMATUKH, LEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHHUAM POCCHHCKMX MaTeMaTHKOB M POCCHHUCKOH MaT€MaTHYECKOHM WIKOJBI, K
MCITONTE30BAHHIO 3THX MOCTHKCHUH B APYTHX HAYKaxX, TEXHOJOTHAX, chepax SKOHOMUKH.

JAyX0BHO-HPABCTBEHHOI0 BOCNUTAHUA:

OCO3HAHHUEM JYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapona; cpopMHPOBAHHOCTBHIO
HPaBCTBEHHOTO CO3HAHMS, JSTHYECKOTO TMOBEJEHUS, CBA3AHHOTO ¢ TIPAKTHYECKHM
TPUMEHEHHEM JOCTHAKEHHH HAyKH H JAEATENIBHOCTBIO YUEHOTO; OCO3HAHHEM JTHYHOTO
BKJIAJa B MOCTPOCHUE YCTOHUHUBOro OyayLIero.

JcTeTHYeCKOe BOCTTUTAHHE!

3CTETHYECKMM OTHOUIEHHEM K MHpPY, BKIIOYas J3CTETHKY MaTEeMaTHUECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, PEUICHHH, pacCy’KICHHH, BOCTIPHHMYHBOCTBIO K
MATEMATUYECKHM ACNIEKTAM PA3IUUHbIX BUI0B HCKYCCTBA.

Pu3HYeCKOe BOCTIMTAHHE!

COPMHUPOBAHHOCTHIO YMEHHS TIPHMEHSATh MAaTeMAaTHYeCKHE 3HAHHS B HHTEpEcax
3M0POBOTO M 0€30MacHOTo 00pasa JKWU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
300pPOBbIO  (300POBOE MUTAHUE, COANAHCUPOBAHHBIA PEKHM 3aHATUH U OTAbIXA,
peryysipHas GH3uuecKas aAKTUBHOCTD); (PH3HYECKOrO COBEPLUCHCTBOBAHUSA, IIPU 3AHATUAX
CTIOPTHBHO-03J0POBHTETBHON IEATEITBHOCTBIO.

Tpyaosoe BocnnuTaHHe:

FOTOBHOCTBIO K TPYyAy, OCO3HAHUEM LIEHHOCTH TPYAOMOOUI; HHTEPECOM K
paznuyHbIM cdepam npodecCUOHANTBHON AEATENbHOCTH, CBA3AHHBIM C MATEMATUKOM U €&
MPHIOKEHUAMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BBIOOP Oyaywed mpodeccun u
PEaTM30BBIBATE COOCTBEHHBIC JKH3HEHHBIC TIJIAHBI; TOTOBHOCTBI) M CIMOCOOHOCTBIO K
MATEMATUUECKOMY OOpA30BAHHMIO M CAMOOOPA30BAHHIO HA NPOTAMKEHUM BCEH >KU3HM,
TOTOBHOCTBIO K AKTHBHOMY YHYACTHIO B PELUEHHM MPAKTUHECKUX 3a0a4 MAaTEMATHHECKOM
HAMPABICHHOCTH.

JFKOI0rHYecKoe BOCTINTAHHE:



CPOPMHPOBAHHOCTHIO  IKONOTUYECKOW  KyNbTypbl, [OOHUMAHUEM  BAMAHUA
COLMATbHO-KOHOMHUYECKHX IPOLIECCOB HA COCTOSHHE IMPHPOJHOM H COLUMANIBHOMN CPeJIbl,
OCO3HAHUEM TI100aNBHOIO XapAKTEpPa 3KOIOTHYECKUX Npo0neM;, OpPUEHTAUMEH Ha
NPUMEHEHUE MATEMATUYECKHMX 3HAHUM A PEINCHHA 33434 B 001aCTU OKPYsKaKLIEH
Cpelpl, IUIAHHPOBAHHA IIOCTYNKOB M OLEHKHM HUX BO3MOXKHBIX TIOCIEACTBUH JUIA
OKPY/KarOIIEH CPeabl.

lleHHOCTH HAYYHOT0 NO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHTHA HAyKH H OOINECTBEHHOH NMPAaKTHKH, MOHHMAHHEM MaTeMAaTHYECKON HAyKH Kak
chepsl HenoBeYeCKOH AEATETBHOCTH, 3TANOB €€ Pa3BHTHUS W 3HAYUMOCTH JUIS Pa3BUTHA
LUMBUIN3ALMKY, OBIAACHHEM SA3bIKOM MATEMATUKM M MATEMATHYECKOH KyNbTYpOH Kak
CpEACTBOM  NO3HAHUA  MHMpA. T[OTOBHOCTBXO  OCYUIECTBIATL  MPOSKTHYK U
HCCJIEI0OBATEIBCKYIO AeATENBHOCTh MHAWBHUIAYAIIBHO H B TPYTIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

MeTanpeaMeTHbIE pPe3yJBTATEI  OCBOCHHS TIPOTPaMMbI  y4eOHOrO mpeaMeTa
«MateMaTHKa» XapakTEPU3YIOTCS OBIAACHUEM YHHUBEPCANBHBIMU HOZHACAMETHIHBIMU
OCTCMBUANI,  YHUBCPCAADHLIMY  KOMMYHUKQIMUGHLIMY  OCUCMBUAMY,  VHUCLPCAIBHOIMU
PeCYIIMUGHOIN OCHCIMGUSIANI.

1} Vnueepcaisnsie nosnasametbrble OCiucmeus, 00Ccnesusaiom (Popauposanue
Oa306bIX  KOSHUMUGHBIX NPOYECCO8  OOVYAIONUXCA  (0CBOCHUE MCMOO0S  NOSHAHUS
OKPYJICQIONC0 MUPA, MPUMCHEHUC J0SHYECKUX, UCCAeI08AMEIbCKUX Onepayil, YAICHUT
padomames ¢ utgoprayneit).

ba3oBble JoruyeckHe NelNCTBUNA:

® BbUBIATL W XAPAKTEPU30BATb CYLIECTBEHHbIE MPUZHAKM MATEMATHUYECKHUX
OOBEKTOB, MOHATUH, OTHOLUEHUH MEKIY MNOHATHAMH; (OPMYIMPOBATH ONPEACICHUSA
NMOHATHH, YCTAHABJIWBATH CYINECTBEHHBIM TPH3HAK KIACCH(HUKALMH, OCHOBAHWS IS
0000IIEHNS W CPABHEHUSA, KPHTEPHH NMPOBOAHMOTO aHAJIH3A;

® BOCIPUHUMATDH, POPMYIUPOBATH U NPEOOPAIOBLIBATL CYKICHHA: YTBEPAUTENbHbIE
M OTPHLIATENbHBIE, EAMHHYHBIE, YACTHBLIE H OOLLIUE; YCIOBHBIE,

® BBIABJIATE MATEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBA3H U TMPOTHUBOPEUUS B
paxTax, AAHHBIX, HAOFOEHUAX W YTBEPKACHUSIX; TPEANaraTb KPUTEPHH JUTS BBISBICHUS
3AKOHOMEPHOCTEN H NMPOTHBOPECUMH;

® NEnaTth BBIBOABL C  MCNONB30BAHUEM 3aKOHOB [IOTMKU, JEIYKTUBHBIX U
WHIYKTHBHBIX YMO3aKTIOYEHHH, YMO3aKITIOYEHUH IO aHAJIOTHH,

® TIPOBOAWTE CAMOCTOATENIBHO JOKA3aTe/IbCTBA MATEMATHHECKUX YTBEPHKACHUM
(npsAmble M OT NPOTHBHOIO), BBICTPAHBATL APTYMEHTALMIO, IPUBOAMTL MPUMEPHI U
KOHTPIPUMEPDL, 0OOCHOBBIBATH COOCTBEHHBIE CYK/ICHHS M BHIBOJIBL,

® BBIOMpaATE cOCOD peleHus y4eOHOH 3aJa4u (CPaBHUBATh HECKOIIBKO BApUAHTOB
PEIICHUS, BBIOWPATh HAMOONEE TIOAXOIALNNH ¢ YUYETOM CaMOCTOATENTBHO BBIACICHHBIX
KPUTEPHUEB).



ba3osbie nceneagoBarenbCKue JeNCTBHS!

® WCIONB30BaTh BOMPOCHI KAaK HCCIIENOBATEIbCKUH WHCTPYMEHT  TIO3HAHHA,
dopMymupoBaTE BONPOCHI, (PUKCHPYIOIIME NPOTHBOpEUYHE, NMPOONeMy, YCTAHABIMBATDH
MCKOMOE U AaHHOE, POPMUPOBATH FMNOTE3Y, APTYMEHTUPOBATH CBOKY NO3HUMIO, MHEHUE;

® NPOBOANTb CAMOCTOATEIbHO CILIAHUPOBAHHBIN IKCMEPUMEHT, UCCNEAOBAHHUE MO
YCTAHOBJIGHHIO 0COOEHHOCTEH MATEMATHYECKOTO 00BEKTA, ABJICHUS, IPOLIECCA, BBIABICHHIO
3aBUCHMOCTEH MEXKTy OOBEKTaMH, SIBICHHAMH, MPOLIECCAMHU;

® CAMOCTOATENLHO (POPMYIUPOBATH OOOOLIEHMSA M BbIBOAbI [0 Pe3y/bTaTaM
NPOBEAEHHOIO HAOMOAEHUA, UCCIEAOBAHMA, OLEHMBATH NOCTOBEPHOCTb MOIYYEHHbIX
Pe3yJIbTaTOB, BRIBOIOB H 00OOLIEHHI;

® TIPOTHO3MPOBATH BO3MOXHOE Pa3BHTHE TpoOLIEcca, a TAKKe BBIABUTATDH
NPEANONOKEHUSA O Er0 PA3BUTHU B HOBBIX YCIIOBHSAX.

Pabora ¢ nadopmaumeii:

® BBIABIATEH ACPUUHTE HHPOPMALMH, JAHHBIX, HEOOXOIMMBIX JUIA OTBETA HA BOMPOC
M U pelleHus 3a1a4H;

e BbOUpaTh WHPOPMALUIO U3 UCTOYHUKOB PA3NHUHBIX THIOB, AHATU3IUPOBATH,
CUCTEMATU3UPOBATL M UHTEPIPETHPOBATL UHGPOPMALUMIO PA3NUYHBIX BUAOB W (Hopm
NpPEeACTAaBNEHHSA;

* CTPYKTypHPOBaTh WH(MOPMALMIO, TIPEACTABIATE €€ B pasnUYHBIX (opmax,
WIOCTPUPOBATH rpapuuecKu;

® OUCHMBATL HAAEKHOCTb MHPOPMALMHK MO CAMOCTOATENLHO ChOPMYNHPOBAHHBIM

KPUTEPHUAM.

2) Yuusepcaaonvie KOMMYHUKAMUBHbIE OCUCGUSL, noecnedueaIom
CHOPAUUPOCANTIOCHTL COYUATHIBIX HABLIKOE 0DYHMOWUXCSL.

Otwenue:

® BOCMPUHUMAThL W (OPMYJIUPOBATH CYKIEHHA B COOTBETCTBHU C YCIOBHAMH H
LEeNAMHU OOWIEHUA; ACHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOYKY 3PEHHA B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOACHEHHUS IO XOIY PEIISHHUS 3aAadd, KOMMEHTHPOBATH
MOJIY4YCHHBIA PE3YbTAT,

® B X0ne OOCYKAEHUA 341aBaTh BOMPOCHL MO CYLUECTBY OOCYKIAEMOH TEMBbI,
npoOyTeMBbl, pelaeMoi 3aJadyd, BBICKA3bIBATH HIEH, HALCIEHHBIE HA TOUCK PEUICHHS,
COTIOCTABRITATE CBOM CYNICHHS ¢ CYXACHUAMH IPYTHX YYACTHHKOB IHAIOTa, OOHAPYKHWBATH
pasnuyKe U CXOACTBO NMO3UIMIA; B KOPPEKTHOHU opme GopMyaTHPOBATH pa3HOrIaCUsi, CBOU
BO3PAKEHUA,

® TIPEACTABIIATH PE3YIbTAThl PEUIEHUA 3aJa4H, SKCTIEPUMEHTA, WCCIICAOBAHNS,
NMPOEKTa; CAMOCTOATENIBHO BBIOUPATh JOPMAT BBICTYTUIEHHS ¢ YUETOM 3334 MPE3CHTALHN
U 0COOEHHOCTEN ayIUTOPHUH.

CoTpyaHuuecTBo:

® TIOHWMAThH W UCTIONTB30BATE TIPEHUMYILIECTBA KOMAHTHOH W WHIWBUIYAITbHOH Pa0OThI
NpU PELIEHUH YYeOHBIX 3a7a4; IPUHUMATH LIEJIb COBMECTHOH AeATeIbHOCTH, ITAHUPOBATH
OpPraHU3allid COBMECTHOM pabOThI, pacOpeenaTh BUAbI padoOT, JAOrOBAPHBATHCA,
00cykAaTh MPOLIECC U PE3yJTbTAT PadOTHI; 0000IIATE MHEHHUA HECKOBKUX JTHOICH;



® YyacTBOBATb B rpynnoBbiXx (opmax padoTel (00CYyKAEHUA, OOMEH MHEHMM,
«MO3TOBBIE IUTYPMBD» W HHBIE); BHITIONHATE CBOIO YaCTh PadOTH H KOOPAHHHPOBATH CBOH
AEHCTBHA ¢ JAPYTHMH UI€HAMH KOMAaH/BI; OLEHHBATh KAYECTBO CBOETO BKJIAJA B OOMMEH
NPOAYKT NO KPUTEPHAM, CHOPMYNMPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUA.

3) Vuusepcaivnvie pecyasmuensie Oicmeus, 00CCHCYUBAON Qopruposane
CMBICTOGHIX YCIMAHOGOK U HCHZHENHbIX NABHIKOG TYIIOCHU,

Camoopranusaunsi:

® COCTaB/IATH TJIaH, AITOPHTM PelIeHHs 3aJa4H, BEIOUPATh CIOCO0 peleHHs ¢
YYETOM UMEIOIIHXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTYMEHTHPOBATH U
KOPPEKTHPOBATh BAPHAHTHI PEIIEHUH ¢ yUETOM HOBOW HH{OPMALIHH.

CaMOKOHTPOJIb:

® BIAJETh HABBIKAMH TO3HABATEILHOM pedIEKCHUM KaK OCO3HAHHSA COBEPLIAEMBIX
JAEHCTBUA W  MbICIUTENbHBIX MPOLECCOB, WX PE3yJNbTATOB, BIAACTh CIOCOOAMM
CaMONPOBEPKU, CAMOKOHTPOJIA NPOLIECCA W PE3Y1bTATa PELLEHHT MATEMATUYCCKOM 3a1a4u;

® TIPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH TpH PELISHUH 3a7aqH,
BHOCHTh KOPPEKTHBBl B JEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX,
HalJIEHHBIX OIUUOOK, BbIAABNCHHBIX TPYIHOCTEH;

® OUEHMBATb COOTBETCTBUE PE3yNbTaTa LEIU M YCNOBUAM, OOBACHATH NPUYMHBI
JOCTHJKEHHS WITH HETOCTHKEHHS Pe3yJIbTaTOB AEATEIBHOCTH, HAXOHTh OIMHOKY, 1aBaTh
OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATDI

10 KJIACC

OnepupoBaThk MOHATHAMU; TOUKA, TIPSIMas, TIIOCKOCTE.

[TpyuMEHSTE AKCHOMBI CTEPEOMETPUH M CNEACTBUS M3 HHUX TIPH PEIICHUU
reOMETPHUECKHX 331a4.

OnepupopaTh MOHATHAMH: MAPAINEIBHOCTb U MEPNEHIUKYTAPHOCTD MPAMBIX U
TTOCKOCTEM.

KnaccnuunposaTe B3aMMHOE  PACIIOJIOEHHE TIPAMBIX M TITOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATHAMU: ABYIPaHHbIA YroJ, PaHU ABYIPAHHOIO Yyria, pedpo
JABYTPAaHHOTO YTNa; NUHEHHBIH YTOJl ABYrpaHHOTO yIia; rpaiycHas mMepa ABYTPAHHOTO
yrha.

OnepupopaTh  NOHATUAMHU: MHOTOIPAHHHK, BbINYKIbIA U HEBBIMYKIbIH
MHOTOTPaHHUK, 3IEMEHTHl MHOTOTPAHHUKA, TTPABUIIbHBIH MHOTOTPAHHUK,

PacnosHaBaTh  OCHOBHBIE  BHABI  MHOTOTPAHHWKOB  (MUpaMuia;  TNpU3Ma,
NPSMOYTOJbHbIA MApaTNeIenunes, Kyo).

KnaccndvumposaTe MHOTOTpAHHWKH, BBIOWpAs OCHOBAHUA NS KIacCUUKALUH
(BBITIYKJTBIE W HEBBIMYKJIBIE MHOTOTPAHHWKH, TPABUIIBHBEIC MHOTOTPAHHUKU, MPAMBIE U
HAKJIOHHbBIE TIPU3MbI, TAPATUIEICTTUTIE BT ).



OnepupoBaTh NOHATHAMM: CEKYLIAA MIIOCKOCTb, CEYEHUE MHOTOMPAHHUKOB.

OOBACHATH IPUHIMIIBI TIOCTPOCHHSA CEUEHHH, HCTIONB3YST METOJ CJIEI0B.

CTpOUTb CEYEHUA MHOTIOIPAHHUKOB METOAOM CJEAO0B, BbIMOAHATH (BbIHOCHbIE)
[UIOCKUE YEPTEKRHN U3 PUCYHKOB MPOCThIX 00BEMHBIX (PUryp: BUA CBEPXY, COOKY, CHU3Y.

PemaTs 3a7aud HAa HAaXOXKJAEHHE TE€OMETPHUECKHX BEIIMYMH M0 o0pasuaMm uiu
AITOPUTMAaM, NMPUMEHSS U3BECTHBIC AHAIMTHYECKHE METO/IBI PU PELUIEHHH CTAHIaPTHBIX
MATEMATUYECKMX 33]a4 HA BLIYMCACHUE PACCTOAHUIN MEKAY ABYMA TOUKAMH, OT TOUKH A0
NPAMOM, OT TOUYKH 10 IVIOCKOCTH, MEXKAY CKPELLUABAKO LIMMUCA MPAMbIMH.

PemaTes 3a7auM Ha HaxOXKJEHHE TEOMETPHUECKHX BEIIMYMH M0 o0pasuam uiu
AITOPUTMAaM, NPUMEHSS U3BECTHBIE AHAIMTHYECKHE METO/IBI MPU PEIICHUH CTAHIAPTHBIX
MATEMATUYECKHMX 33434 HA BbHIYKMCACHUE YIJIOB MEXKAY CKPEIULUBALIMMUCA OPAMbBIMH,
MEKAY NPAMOM U MIOCKOCTHIO, MEXKIY MIIOCKOCTSMM, JBYPAHHBIX YITI0B.

Borucasate 00BEMBI M TITOWIATH TIOBEPXHOCTEM MHOTOTPAHHHKOB (IMPH3MAa,
npamuaa) ¢ NMpUMEHEHHEM (OPMYJT; BBIYHCIATH COOTHOUIEHHA MEKAY IUIOTAIAMH
NOBEPXHOCTEN, 00bEMAMH NOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATHAMH: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCb U MIOCKOCTb
CHUMMETPHH; LEHTP, OCh M TITOCKOCTE CHMMETPHH (hHTYPEI.

N3siekats, TmpeoOpa3oBBIBATE H  HMHTEPNIPETHPOBATH  WHPOPMAUHIO O
NPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (UIypax, NPEACTABACHHYK) Ha 4YEPTEkKAX U
PUCYHKAX.

[TpumeHATs reoMeTpuueckHe (aKTBl IS PEINCHUS CTEPEOMETPHUHECKHX 3a1ad,
NpEANONaraloIiMX HECKONIBKO INAarOB PEUICHHA, €CTH YCIIOBHS TIDUMEHEHHS 3aJaHBl B
ABHOM (opme.

[IpumeHaTs  OpOCTEHIUME  OPOIPAMMHBIE  CPEACTBA M JIEKTPOHHO-
KOMMYHHKALHOHHBIE CUCTEMBI MPH PELIEHHH CTEPEOMETPHYECKHUX 331ay.

[TpuBOANTE TPUMEPBI MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B TIPHUPOAE W SKU3HH,
Pacno3HaBaTh MPOABIECHUE 3AKOHOB I€OMETPUH B UCKYCCTBE.

[TpuMEHATH MOJyUYEHHbIC 3HAHWS HA NPAKTUKE: AHAJIM3HPOBATh PEabHbIE CUTYALMU
¥ TIPUMEHATH M3YYEHHBIE TIOHATHA B TIPOLIECCE TOWCKA PEIUEHHS MaTeMaTHYEeCKH
chopMyTHPOBAHHONH TIPOONEMBI, MOJCIMPOBATH PEAbHBIC CHTYallMH Ha  A3BIKE
reOMETPHH, UCCIEIAOBATh MOCTPOCHHBIE MOJENM C HCIOMB30BAHUEM TEOMETPHUECKUX
MOHATUI W TEOPEM, anmapara anreOpbl; PEeUIaTh MPAKTHYECKHE 3aJa4Hd, CBA3AHHBIE C
HAXO0MICHUEM T€OMETPUYECKHUX BEJTMYHH.

11 KJIACC

OnepupoBaTh  TOHATHAMH:  LMJIWHIPHYECKAs  TIOBEPXHOCTB,  00Opasylouue
LMJIHHIPUUECKON TOBEPXHOCTU; LMIHHIAP, KOHHYECKAd MOBEPXHOCTh, 0Opa3yloUIue
KOHHWYECKOH MOBEPXHOCTH, KOHYC; c(hepHYecKast MOBEPXHOCTE.

Pacno3HaBaTh Tena BpaleHUs (LIMIUMHAD, KOHYC, cdepa U ap).

O0BACHATH CIOCOOBI MOTYUYEHHS TN BPALICHHS.

KnaccuduuupoBath B3aUMHOE PACHIONOKEHHE cepbl U MIIOCKOCTH.



Ol’lepklpOBaTb NOHATUAMMU! Hl&pOBOﬁ CErMEHT, OCHOBAaHUEC CEIrMCHTA, BbICOTA
CErMEHTa; LIAPOBOH C/IOH, OCHOBAHHUE IAPOBOTO CJIOS, BBICOTA [IAPOBOI0 CJIOS; MAPOBOH
CEKTOP.

Boluncnate 00bEMbI U 101AIHU NOBEPXHOCTEN TEM BPALUEHUA, FEOMETPUYECKHX TEN
C IPUMEHEHHEM (QOopMYIL.

OnepupoBaTh TOHATHAMH. MHOTOTPAaHHHK, BITHCAHHBIM B cepy W OIMHCAHHBIH
0k010 cdepsl; chepa, BIUCaHHAA B MHOTOIPAHHUK UK TENO BPALUEHUA.

BbluHCnAT COOTHOLUEHMA MEXKAY [I0LAAAMU MOBEPXHOCTEA MU 00BEMAMU
NMoa0OHBIX TeT,

Hzo0paxkaTh H3ydaeMble (DUTYPBI OT PYKH U C PUMEHEHHEM TIPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BbinonHATe (BbIHOCHBIE) NIOCKME YEPTEHM M3 PHCYHKOB MPOCTbIX OOBEMHBIX
¢uryp: BuI cBepxy, cOOKY, CHH3Y; CTPOUTH CEUEHHS TEJT BPALICHUS,

H3BrekaTh,  WUHTCPIPETHPOBATH W TIPeoOpPa3oBBIBATH  WHPOPMAUMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NPEICTABACHHYK) HA YEPTEkKaAX M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B TIPOCTPAHCTRE.

BeIMONHATE AEUCTBHSA CIIOAKEHWA BEKTOPOB, BBIYUTAHHA BEKTOPOB M YMHOKECHHSA
BEKTOPA HA YMC0, OObACHATb, KAKMMU CBOMCTBAMU OHU O0NAALOT.

[TpuMeHATh MPABUIO NAPANNENECNIUNECIA.

OnepupoBaTh TOHSATHSMM. ACKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
MOIYITb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAHHATHI BEKTOPA, YTOJI MEKIY BEKTOPAaMH,
CKAJIPHOE MPOU3BEACHHE BEKTOPOB, KOJIMHEAPHBIE U KOMILTAHAPHBIE BEKTOPbI.

HaxoauTe cyMMy BEKTOPOB U MPOU3BEJICHUE BEKTOPA HA YUCIO, YION MEKAY
BEKTOPAaMH, CKAJIIPHOE MPON3BEAEHHE, PACKIAABIBATE BEKTOP TI0 ABYM HEKOJUTMHEAPHBIM
BEKTOPaM.

3a1aBaTh NIOCKOCTb YPABHEHUEM B NJEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsaTh reoMeTpuueckue (GAaKTbl AT PEIUCHUA CTEPEOMETPHUECCKUX 33744,
MPEATNIOATAIOIX HECKOJIBKO IIArOB PEINEHHUS, €CITH YCIIOBUS TIPUMEHEHHUS 3aJaHBl B
ABHOH (hopme.

Pemath npocTeiiniue reoMeTpHuecKUe 3aJa4H  HA IPUMEHEHUE BEKTOPHO-
KOOPAUHATHOTO METOA.

PemaTe 3aaum Ha JOKA3aTeBCTBO MAaTEMAaTHYECKHX OTHOIIEHWUH W HAXOKICHUE
reoMETPHYECKHX BEJTHUHH 10 00pastaM WTH alTOPUTMaM, TIPUMEHSST U3BECTHBIEC METOIBT
MNPy PCIICHAH CTAHAAPTHBIX MAaTCMATHYCCKHUX 3a444.

ITpuMeHaTs  TIPOCTEHINME  TNpOTpaMMHBIE  CPEACTBA W 3JIEKTPOHHO-
KOMMYHHWKALMOHHBIE CUCTEMBI TIPH PELICHHH CTEPEOMETPHYECKHX 3a/ay,

[IpuBOIUTL MPUMEPBI MATEMATUUYECKHX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HH,
PacTio3HaBaTh MPOSBJICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

TTpyUMEHATh MOTYUCHHBIE 3HAHUS HA NMPaKTUKE: aHATTU3UPOBATE PEANTBHBIC CUTYALIUH
H TMPUMEHATE H3YUCHHBIC IIOHATUA B IPOLECCE TNMOMCKA PCIICHHA MATCMATHUCCKH
chOpMYyIMPOBAHHOW MPOONEMBI, MOJCIHPOBATh pealbHbIC CUTYallUM HA A3BIKE
TeOMETPHH, HCCIIEIOBATE MOCTPOEHHBIE MOJENIHM C HCTIONB30BAHUEM TEOMETPHUHECKUX



NOHATUM W TEOPEM, ANnapaTta anreOppl; PElIaTh NPAKTUYECKME 3aAauH, CBA3AHHbBIE C
HAX 02K IEHHEM TEOMETPHYECKHX BEIWYHH.



TEMATHYECKOE INIAHHPOBAHHUE

10 KVIACC
KoanuecTBo 4yacos JNeKTPOHHBIE
Ne HanmeHoBaHHe pa3nesioB 0 TeM
Koutposbunie | [paxtuueckue | (undposbie)
n/m NporpaMmbl Bcero
padoThI padoThI 00pa3oBaTe/ibHbIE
pecypcsl
1 Beenenue B cTrepeoMeTpHIO 10 budnnorexa [IOK
P P https://m edsoo.ru/1¢209¢37
5 Ilpsmele H MIOCKOCTH B MPOCTPAHCTBE. 12 1 bubdnuoreka [IOK
ITapanneapHOCTb NPAMBIX H TJIOCKOCTEH https://m ¢dsoo.r/1¢20937
A [lepnenanKyaapHOCTb MPAMBIX U 12 Bubnuorexa LIOK
3
IJIOCKOCTEI https://m .edsoo.m/1¢209¢37
4 Y bl MeXIy NPAMBIMH H TJIOCKOCTSIMH 10 1 Bubnuorexa LIOK
Sk https://m.edsoo.ru/1¢209¢37
Bubnuoreka IHOK
5 MHororpa < 11 1
HOrOTpaRKHIh https://m.cdsoo.ru/1¢209¢37
R . Bubtnmuoreka LIOK
6 OO0 BbEMBI MHOTOTPAHHUKOB 9 |
P https://m.cdsoo.ru/1¢209¢37
Bubnuorexka IHOK
7 [ToBTOpeHUe: CeueHs, PACCTOAHUS W YIJIbl 4 1
https://m .edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO HACOB T10 ITPOI'PAMME 68 5 0




11 KVIACC

KonuyectBo uacos IEKTPOHHDbIE
HanmenoBanue pa3nenos H Tem
Ne n/n Kontpoabubie | IIpaktuyeckue | (uudposere)
nporpamMmol Bcero
patoTb padorel 00pa3oBaTeIbHbIC
pecypcenl
buGnuoreka LIOK
1 T 12
e1a Bpatienii https://m.cdsoo.ru/1c209¢37
. butaunorexka IIOK
2 5 1
DOEEMELTER https://m edsoo ru/1¢209¢37
3 BexTopbl 1 KOOPAWMHATBI B NIPOCTPAHCTBE 10 1 bubmorexa LIOK
2
P b poctp https://m cdsoo.ru/1¢209¢37
[NosTopeHnne, 0bo0LEHHE, budnnoreka LIOK
4 - 7 1 .
cHCTeMaTH3alud 3HAHUH https://m .cdsoo.ru/1¢209e37
OBUIEE KOJMYECTBO HACOB T10 34 3 0

[MTPOTPAMME
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