wnoB0e 0g,
o e,

HETHUIIOBOE OBIIIEOBPA30OBATEJIBHOE YUYPEX/IEHUE

Komurer 06paBOBaHI/IH 1 HAYKU aIMUHUCTpALlUU ropoaa HOBOKy3HeHKa :‘ ncrema

MYHUIIUITAJIBHOE BIOJPKETHOE M eHeLkMEHTa

advecTtea
MB HOY «TMMHA3UA Ne 48»

* Hosoryes® «TIMHA3US Ne 48
ZIOK.VMEHT“TIO}“IHCEII
YCHJICHHOH
v o YTBEPHIAIO
Baanenen:
b Copmpuars JHupexrop MB HOY «I'umuaszus Ned8»
& 031d46af00f3add6a648cab438ffS
dd78d
e C.H. Kaxosuxina
JeiicTyer 10: 12 suBaps 2024r.
IMpukas or _ 31.08.2023r. No  214-O]1
PABOYAS ITPOT'PAMMA
yueOHoro npeamera «I'eomerpusi. ba3oBblili ypoBeHb»
st ooyuatrormxest 10-11 kimaccoB
CocraBurens:
AOy3spoBa f.B., yuurenb MaTeMaTUKH
PexomennoBaHo IIpunsro
METOJIMYECKUM  OOBCIMHEHHEM  yduTelei earOTHYEeCKHM COBETOM
MaTeMaTHKH U HHHOPMATHKA
IIpoTokon

[Iporoxon

or _29.08.2023 r. Nel

or 29.08.2023 r. Nel

Hosoky3ueuk, 2023



INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHMH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCHICKOrO0 0Opa30BaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH OOYYAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX pPE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs O00ydarommxcs, (OpMUPOBAHHS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTHX Y4eOHbBIX IUCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TreOMETPUYECKUX aOCTpaKUMii, COOTHOIIECHHH PEAbHOTO U HICaTbHOI0, XapaKTepe OTPasKeHHS
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHUIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBILUIEHHSI, HEOOXOUMBIX JIJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcss OOHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CPEIHEro OOILEro
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHHUIUIMH €CTECTBEHHO-
HAy4YHOW HaIlPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHUE, (GOpMHUpyeMOe MNpU H3YyUYEHUU OO0YYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIECHUH B XOJ€ PpELICHUS
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWH 3aJad €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAThCA B IPOCTPAHCTBE MIPaeT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPa)XEHUs OKPYXKAIOIEro Mupa,
YCIIOBUME  YCIEHIHOTO TMO3HAaHUS M  aKTHMBHOIO MpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYAOBOM
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KauyecTB, IMMOATOMY aKTyallbHa
3agada (OpMHUPOBAHUS y OOYUaIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOr0 MBIIIJICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOJTOTOBKE K MPaKTHYECKON
JESTEIIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llens ocBOeHMsI MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meo0OpazoBaTellbHOE U OOLIEKYIbTYPHOE pPa3BUTHE OOYYaIOLIMXCA uepe3 obecreucHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
NelcTBUH, crienu(pUUHBIX T€OMETPUHU, BO3SMOKHOCTH YCIIELIHOTIO IPOI0JIKEHNs 00pa30BaHuUs 110
CIELUAJIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYarOLIHXCS
CpeIHEH WIKOJIBI, HE HCIBITBIBABIIMX 3HAYUTENbHBIX 3aTPYJHCHUM Ha YpPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €ClU B JalbHEHUIIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TNPEICTABICHUS O TIEOMETPHUH KaK 4YacThU MHUPOBON KyJIbTypbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIETr0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJENAX U B PEATLHOM MHUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAaHHUKAX M
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICpKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHOcoOHOcTell — oOyuwarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBILUICHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKU  ammapaT Jjs pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJTYYEHHBIC PE3yJIbTaTHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayalle €ro U3yuYeHHWs 3aJad, pellaeMblX Ha YPOBHE HWHTYWTHUBHOTO TIO3HAHUS, U
ornpenen€HHbIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHUE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEeHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHOBHBIE coaepkaTenabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BeKkTopsl u
KOOPJAMHATHI B MpoCTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaensieTcss He TOJIbKO



10 COJEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHsl Ha YPOBHE CpETHEro oO0IIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKMMHU TOHATHUSAMHU W HaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun oTBoAUTCS 2 yaca B Heaelnto B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JBa roaa ooydyenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
cKpelmuBawmuecss npsamsle. llapainenbHOCTh NpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpancTBe.  [lapamnenbHOCTh  IUIOCKOCTEM: — MapajuielibHble  IJIOCKOCTH;  CBOWCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE (PUTYpPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSIPHBIE IpSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUiebHbIE M MEPHEHIUKYJSPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOrO yrua. Ilepnenaukyisip ¥ HakJIOHHBIEC: PACCTOSHHE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 TIUIOCKOCTH, MPOEKIus (GUrypbl Ha IJIOCKOCTb.
[lepneHaAUKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[lonsAiTMe MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOIOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: N-yrojbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienunes U ero coicrBa. [lupamuaa: N-yromapHas
nupamMpsia, TpaHM W OCHOBAaHME NHMpaMHJbl; OOKOBas W TOJHAs IOBEPXHOCTb MHUPAMMUIbL;
npaBUjbHAasE W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. [IpaBuiibHBIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAasl TpeyrojbHas MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, JoJeKa’Ap M ukocadap. CedeHus NOpuU3MBl U
MMAPAMUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, apajuiejenuneaax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHE 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIsIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpanieHus



[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON OBEepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yomias M OCh; IUIOMIAJb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb NOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoIab chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuIuHIpa U KOHYyCa.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, OINHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM mummHIpa, kKoHyca. O0BEM
mapa v riomajb chepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE YEpPe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B mpocTpaHncTBe. Clo)KeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM IIPABHII JEHCTBUI C BEKTOPAMHU.
[IpssMoyronbHasi cucrema KoopauHAaT B mpocTpaHcTtBe. Koopaunatsl BekTopa. Ilpocreiimiue
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpsSMBIMH M IUIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIA METOJ NpH
peLIeHNH TeOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU U Ha3HAYECHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKUX MAaT€MaTUKOB M POCCHMCKONM MaTeMaTHYECKOW HIKOJIBI, K HCIOJIb30BAHMIO ITHUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NIPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUuH, pPacCyXAECHUH; BOCIPUMMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHMS MPHUMEHATh MaTeMaTH4YecKHe 3HaHHWsS B HHTepecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oynymiei nmpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHnU IPAKTHYECKUX 3a1a4 MaTeMaTUYECKOM HallpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBbHOM Cpeibl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa SKOJOTMYECKMX MpoOjeM; OpHeHTaluued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHN Ui PEeLIeHUs 3a/a4 B 00JIACTH OKPYKAIOLICH Cpenbl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MAaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYIO M HCCIENOBATEIbCKYI0 JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTukar
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANLHBIMU —~ KOMMYHUKAMMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHUe 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIsi 00001IeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATbH, (HOPMYITUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHHH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOHM 3amaud (CpaBHHBATh HECKOJIBKO BApUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINNA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® WCIOJB30BATh  BOMPOCHl  KAaK  HWCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLTUE TPOTUBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHE;

® [IPOBOJUTH CAMOCTOSITENIFHO CIJITAHUPOBAHHBIA HSKCHEPUMEHT, HUCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENLHO  (hopMynupoBaTh O00OOIIEHHMS H  BBIBOABI 10  pe3yJbTaTaMm
NPOBEAEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHMs, OLEHUBATh JTOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIM3UPOBATDH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOpMAIMU 1O CaMOCTOSTEIbHO Cc(HOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHMS] B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALNCICHHLIC Ha IIOUCK PCHICHUA,
COIIOCTABJIAATb CBOU CYXKIACHUA C CYXIACHUAMU APYTUX YYACTHHUKOB OUajora,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH opme GpopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

IPEICTaBIATh PEe3yJIbTAaThl PELICHUS 3a]lau, SKCIIEPHUMEHTA, UCCIIEIOBAaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaIbHON pPaOOTHI
MpU  peleHnd Y4eOHBIX 3aJad; MNPUHUMATH I11€Jb COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBATHCA, OOCYXJaTh TMpOILECC W Pe3ynbTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cy aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
MTYPMB» W WHBIC); BBIMOJHATH CBOK YacTh pPabOThl U KOOPJAHMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT M0 KPUTEPHUIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuugarom GopmMuposanue CmbiCilo8bIxX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOI MH(pOpMAaLIUU.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WIM HEIOCTHXKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHSTh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPU PEIICHUU T€OMETPHYECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYIPaHHBIH Yyroj, TpaHH JABYIPAHHOrO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yToJ JBYTPaHHOIO YIJIa; FpaaycHas Mepa JIBYIpaHHOIO yrIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJBbIA M HEBBIMYKJbI MHOTOIpaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJbl MHOTOTPAaHHUKOB (ITUPaMU/Aa; MpHU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMYKJIBIE M HEBBINYKIblE MHOTOTPAHHUKHU; TPAaBHJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIEbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

CrpouTh ceueHUs] MHOTOIPAaHHUKOB METO/OM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXO0XJAEHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WIn
IropuT™MaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a7ad HA BBIUMCIEHHE PACCTOSHUN MEXIy ABYMs TOUKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 INIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
IPSIMOM U TIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IByTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npyUMeHeHHeM (OpMYJI; BBIUUCIATH COOTHOIIEGHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsS B TPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsI PEHICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIMpPOBAaHHON MPOOJIEMBbI, MOJEIMPOBATh pEATbHBIE CUTyallMd Ha SI3BIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[IWIHHIPAYECKON TTOBEPXHOCTH; IMIMHP; KOHUYIECKasi TOBEPXHOCTH, 00pa3yronie KOHHISCKON
MOBEPXHOCTH, KOHYC; CheprUuecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOJTyYEHUs TN BPAIlICHUS.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IaApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAAU TOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX TeNl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy M OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BrIyncnaTe COOTHOILIEHUS MEXIYy IUIOMIAASMH MOBEPXHOCTEH W 00BEMaMH MOAOOHBIX
Te.

N300paxarh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUCHHSI TEJI BPAIICHHUS.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTek,aX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAaMH OHHU 00JIaJaloT.

[TpuMeHsITh IPaBUIIO MapalIeIeHUITe A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3agauum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKHMX OTHOIICHWH W HAXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, IPUMEHsSI U3BECTHBIC METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIM3WPOBATh PEAbHBIC CHTYaIllud U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMyYIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEITU C WCIOJB30BAHUEM T'C€OMETPHUYECKUX TOHSITHH U TEOPEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 1 bubmrorexa LIOK
https://m.edsoo.ru/7f415e2e
5 [IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE. 12 Bbu6moreka [IOK
[MapanienbHOCTh IPSAMBIX M IIOCKOCTEH https://m.edsoo.ru/7f415e2e
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 1 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/7f415e2e
4 VYTiel MEXAY IPSIMBIMU U TNIOCKOCTSIMH 10 Bubmmorexa HOK
https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
> Muororpariit 1 https://m.edsoo.ru/7f415e2e
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 Bubmmorexa IOK
https://m.edsoo.ru/7f415e2e
7 [ToBTOpEeHME: ceueHusi, paCCTOSTHUS U YTJIbI 4 1 Bubmmorexa LIOK
’ https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 0
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11 KUIIACC

KoJsuuecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudgposbie)
Ne ni/m Konrpoabnbsie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Tena Bpaienus 12 1 bubmmorexa HOK
partl https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
O0nBé 5 1
HEMBLTE https://m.edsoo.ru/7f415e2e
BekTopsl ¥ KOOPAUHATHI B IPOCTPAHCTBE 10 bubmorexa HOK
p PA pocTp https://m.edsoo.ru/7f415e2e
[ToBTOpenue, o6odIIEHUE, 7 1 bubmmoreka [IOK
CUCTEMATH3AINS 3HAHUN https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

		2023-09-14T22:07:27+0700
	Каковихина Светлана Ивановна




