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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma ydebHOoro Kypca «I['eomerpus» 0a3oBOro ypoBHS IS
obyuarommuxes 10 —11 kmaccoB paspadorana Ha ocHoBe ®DenepaibHOTO
roCyAapCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAApTa CPeaHEro odIIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHMPOBBIX  TpeOOBaHWH, MNPECABIBISAEMBIX K
MaTeMaTHUYeCKOMY OOpa3oBaHMIO, W TPAAMIUMKA POCCHMCKOro 00pa3zoBaHUA.
Peanmmzanust mporpaMmbl 00ecIIeunBacT OBJIAJACHNAS KIIFOUSBBIMUA KOMIICTCHITUSIMH,
COCTaBIIAIONIMMH OCHOBY JJIi CaMOPa3BUTHA W HEMPEPHIBHOTO 00pa3OBaHMS,
IIEJIOCTHOCTh  OOIEKYIBTYPHOTO, JIMUHOCTHOTO MW TIO3HABATEILHOTO Pa3BUTHSA
JUYHOCTH O0YYarOIIUXCA.

HEJIN N3YUEHHNS YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETPUM HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusa OOYCJIOBJICHA MPAKTUUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOyUEHWA TEOMETPUH B HAMPABICHUH JIMYHOCTHOTO
pasBuTHs oOyuaromuxcs, ¢GopMupoBaHUA (YHKIMOHATHHOW MaTEMaTHYECKOM
IrPaMOTHOCTH, U3YUCHHS MPYTHUX YUeOHBIX AUCIUIUIAH. PazBuTre y oOydarommxcs
MPABWIBHBIX TPEACTABIICHANW O CYITHOCTH W TPOUCXOXKICHUH TEOMETPUUCCKUX
a0CTpaKUWi, COOTHOIICHWHM PEAJTBHOTO M HJCAIBHOTO, XapaKTEpPE OTPaXKEHUA
MaTEMATUYECKON HAYKOU ABJIEHUN U MPOLECCOB PEAJIbHOIO MUPA, MECTE TEOMETPUU
B CHCTEME HAyK W PO MAaTEMATHUECCKOTO MOJICTUPOBAHNS B HAYYHOM TO3HAHUH H
B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHMS YUAIIHXCA, a
TaK)K€ KA4eCTB MBINIJICHUA, HEOOXOAWUMBIX Ui afalTaliii B COBPEMEHHOM
0O0l1IeCTBE.

[I'eomeTpus sBaAseTCS OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOiiero o0Opa3oBaHUsA, TaK Kak OOECMEUMBACT BO3MOMKHOCTb H3YUEHHUS KakK
JUCITUTUTHH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMAHUTAPHOM.

Jlorndeckoe wbIieHUe, (HOPMHUPYEMOE TIPH HM3YUYCHHH OOYUYarOIIMMHUCS
MOHATHHHBIX OCHOB T€OMETPHH U TTOCTPOSHUH TETTOYKH JIOTHICCKUX YTBEPKACHU I
B XOJI¢ PEIICHUA TEOMETPHUUYCCKUX 3a7ad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUNOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCS MPH PEIICHUU 3aAad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YaCTHOCTH U3 Kypca (PHU3UKH.

YMeHUEe OpUEHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYILIECTBEHHYIO POJIb BO
BCEX O00JIACTAX MACATENIBHOCTH uejoBeka. OpHEHTalusa 4ejIOBEKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE €r0 COIMaIbHOTrO OBITHA, (opma
OTPAKECHUS OKPYKAIOLIEr0 MHUPA, YCJIOBHE YCHEUIHOTO TMO3HAHUSA W AKTHUBHOIO
npeoOpa3oBanus  AehcTBUTENbHOCTH.  OmepupoBaHUE  TPOCTPAHCTBEHHBIMH
oOpa3aMu 00bETMHACT Pa3HBIC BUAB YUSOHOM U TPYNOBOH NCATSIILHOCTH, SABIIACTCS



OMHAM W3 TPO(PECCHOHAIFHO BAXHBIX KAueCTB, IMOATOMY akKTyaJbHa 3a/aada
dbopmupoBanus y  OoOyYaOMMXCA  MPOCTPAHCTBEHHOTO  MBINIUICHHS — KakK
Pa3HOBUAHOCTH OOpPA3HOTO MBIILJIEHUS — CYLIECTBEHHOrO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIbHOCTH MO0 MHOTUM HAIMPABJICHUSM.

Ilenp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 0OyueHHs — 0011e00pa3oBaTe/ibHOE U OOIICKYJIbTYPHOE pa3BUTHE
o0yyJaromuxca uepe3 00ecrneueHne BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIb30BAHUS
CHUCTEMATHUYCCKUX TEOMETPUUCCKUX 3HAHWA W JCUCTBHHA, CHCIHM(UIHBIX
F€OMETPUM, BO3MOXHOCTH  YCICIIHOTO  MPOJOJDKCHHS  O0pa3oBaHUs 1O
CIEHUATIBHOCTSM, HE CBSI3aHHBIM C MPUKIIAHBIM HUCHOJb30BAHUEM I€OMETPHHU.

[Tporpamma 1o reomMeTpun Ha ©0a30BOM YpOBHE MpEIHA3HAUYEHA IS
00y4YaroIKUXCA CPEAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTENIBHBIX 3aTPYAHCHUI
Ha ypPOBHE OCHOBHOTrO 00Iero odopazoBanusa. Takum oOpa3om, oOydaromuecs Ha
0a30BOM yPOBHE JOJKHBI OCBOUTH OOIIME MATEMATHUECKUE YMEHHUS, CBA3AHHBIE CO
cnenuruKol TreoMeTpUH U HEOOXOAUMBIE JUTSl KU3HA B COBPEMEHHOM OOIIECTBE.
Kpome 310ro, oHM UMEIOT BO3MOKHOCTh H3YUUTh TEOMETPUIO OoJiee ri1yOoKo, €Clu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUUECKUX 3HAHHUAX B
poheCCHOHAIEHON JICATCITEHOCTH.

JlocTHXKEHME 1EIM OCBOSHHUS TPOrpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHbIMH 3aJayaMud  OCBOEHHS  Kypca
«I"eometpun» Ha 6azoBoM ypoBHe B 10—11 knaccax asnstores:

e (opmMupoBaHHWE TPEACTABIACHUS O TEOMETPUM KAK YACTH MHPOBOH

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBA3U C OKPYKAIOIIUM MUPOM;

e (opmMupOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAICHHUS KaK
0 BAXXHEHUIIUX MATEMATHUECKUX MOJEJAX, MO3BOJIAIOIIMX OMNUCHIBATh U
M3YyuaTh Pa3HbIC ABJICHUA OKPYIKAKOIIETO MUPA;

o (QopmupoBaHWEe yMEHHA pacro3HaBaTh Ha YEPTEKAX, MOJCIAX H B
peaJIbHOM MUPE MHOTOTPAHHHUKHU U TEJ1a BPALLCHHUS,

e OBJIAJICHUE METOJIaMU PEHICHUA 33/a4 Ha MOCTPOCHUS HAa U300PAKECHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHWE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHAMH O
MHOTOTPAHHUKAX M TeJIaX BPAILCHHUS U UX OCHOBHBIMU CBOHCTBAMU,

e OBJIAJICHUE  QJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIOB  33/auy,
dopMupoBaHUE yMEHUS TPOBOJWTH  HECJOXKHBIE  JOKA3aTEIbHBIC
paccy X IeHUA B XOAE PEUICHUS CTEPEOMETPUUYECKHX 3adady M 3a7a4 ¢
MPAKTUYECKUM COJIEPKAHUEM,

e PAa3BUTHE UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00YUaArOIIMNXCS,
MO3HABATEIbHONW aKTUBHOCTH, UCCAEIOBATEILCKUX YMEHUHN, KPUTUUHOCTH
MBIIIICHUS,



o (opmupoBanre PyHKITHOHATBHON TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHH
YMEHHE Paclo3HABATh MPOSABJICHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX XU3HEHHBIX CHTYAITUSAX W MPH WU3YUCHHUH
JIPYTruX  y4eOHBIX  MPEIMETOB,  MPOABJIICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyJIMPOBATH UX HA SA3BIKE TCOMETPHUH M CO3/1aBaTh
F€OMETPUUECKHUE MOJACIH, TNPUMEHATh OCBOEHHBI TIE€OMETPUUYECKUI
anmapat  AJid = pEUIeHUS ~ MPaKTHKO-OPUCHTHUPOBAHHBIX  3a/ad,
WHTEPIPETUPOBATH U OLICHUBATH MOJYUCHHBIC PE3YJIbTATHI.

OTAMUUTENBHON OCOOCHHOCTHIO MPOrpPaMMbl ABJISIETCSA BKJIKOYEHUE B KYpC
CTEPEOMETPHUM B HAYAJIE €0 U3yUCHUS 33724, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUSA, U ONPEACIEHHBIM 00pa3oM OpraHuM30BaHHAsA padoTa HAJA HHUMH, 4TO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOT'O MBIIUICHUSA,
CTUMYJTUPYET MPOTCKAHUE WHTYUTHBHBIX TTPOIIECCOB, MOTHBUPYET K NaJbHEHITIEMY
W3YUYEHHUIO TTPEAMETA.

[Tpennoutenue oTnaéTCs HATJAIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-
MPAKTUUECKON JeATeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4Yaluxcs B Kypce CTepeoOMETPUU MPOBOUTCS 3a CUET PELISHUA 33/1a4 HA CO3/JJaHKE
MPOCTPAHCTBEHHBIX O0pa30B M 33/]au HA OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozaanue oOpaza MPOBOJAMTCSA C OMOPOM Ha HArIsAJHOCTh, a
OnepUpoOBaHUE 00PA30M — B YCJIOBUSX OTBJICUCHUS OT HAIJISITHOCTHU, MBICJICHHOTO
WU3MEHEHHUS €r0 UCXOJHOTO COACPIKAHUS.

OcHoBHbIE cojep:kaTeNibHble TMHUU Kypca «['eomerpum» B 10-11 kimaccax:
«MuororpanHukmn», «lIpsMbie 1 IITIOCKOCTH B TPOCTPAHCTBEY, « Tena BpalmeHus»,
«BeKTophl 1 KOOPJAUMHATHI B TPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHI
pacrnpeaensaercs He TOJbKO MO COJICPKATEIbHBIM JIMHUAM, HO U 1O TOJaM 00y4YeHuUA
Ha YPOBHE CpeaHero oo1ero oopasoBaHus.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIECE MNPEAMETHBIM PeE3yjbTaTaM
OCBOCHHUs paboueil MporpaMmbl, PaCHpeAciéHHbIM MO TojJaM OOydYeHHS,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUCCKUMHU
MOHATHUAMHU U HABBIKAMH OCYIIECTBJIAJIOCH MOCAEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, UTOOBI HOBBIEC 3HAHUS BKJIIOUAJIMCH B
OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEACTABIACHUM OOYyUarOIMNXCs, pacliupAs U
yriyOnsis €€, 00pa3ys MPOUHbIE MHOXKECTBEHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IVIAHE

Ha uzydenue reomerpuun oTBoAuTCS 2 yaca B HeAemo B 10 kinacce u 1 yac B
Henemo B 11 kimacce, Bcero 3a asa roja oOyuenus - 102 yueOHbIX yaca.



COJAEPKAHME YUEBHOI'O KYPCA
10 KUIACC

IIpsiMble U TUIOCKOCTH B NPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CcTepeoMeTpuu. Touka, mpAMas, TMIOCKOCTb,
npocTpancTBO. [loHsATHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHU U CIICICTBUA U3 HUX.

BzauMHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
MApAJUICTbHBIE W CKpeIIMBarOIuecs mnpsambele. [lapamnenbHOCTs NpsAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE. NAPAJUICIBHBIE TMPAMBIE B  MPOCTPAHCTBE,
MAPAIUIETBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MPAMON M IUIOCKOCTH. YTJIBI €
COHAIpPABJICHHBIMU CTOPOHAMHM, VYIOJ MEXAY NPSAMBIMH B TPOCTPAHCTBE.
[TapaytenbHOCTE MIOCKOCTEH: MapaJUIeIbHBIE TNIOCKOCTH, CBOMCTBA MAPAJUICIIBHBIX
miockocte. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPa’p,
KyO, mapajuiesienunesa; NOCTPOEHUE CEUCHUM.

[lepnenauKyAAPHOCTD NPSAMON U MIIOCKOCTH: NEPNECHANKYJIAPHBIC NPSIMBIE B
MPOCTPAHCTBE, MPAMBIE NAPAUICIbHBIE W NEPNECHANKYISAPHBIE K TUIOCKOCTH,
MPU3HAK TEPHEHIUKYJISAPHOCTA TPAMONM M IJIOCKOCTH, TEOopeMa O NPsAMOH
MEPICHANKYJIAPHON IUIOCKOCTH. YTJBl B MPOCTPAHCTBE. YO MEXKIY MPSAMOU U
IUIOCKOCTBIK), ABYTPAHHBIA  yrOJ, JIMHEWHBIM Yrojli JBYIPAHHOrO  yrJia.
[lepnenauKynsap ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH A0 MJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM JTO THTOCKOCTH, MMPOEKITHs (PUTYPBI HA TUIOCKOCTH. [leprieH MKy IIpHOCTh
IJTOCKOCTEMN: MPHU3HAK MEPNEHAUKYJIIPHOCTU JIBYX IUIOCKOCTEH. Teopema 0 Tpéx
MEPIECHANKYJIAPAX.

MHororpaHHMKH

[ToHsATHE MHOTOTPAHHUKA, OCHOBHBIC 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKIIBIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH, pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpPU3Ma; TPAaHU U OCHOBAHUA MPU3MBI, MpsiMas U HAKJIOHHAsA MPU3Mbl; OOKOBas U
MOJTHAA MMOBEPXHOCTH MIPU3MBI. [Tapamnenenunen, MPAMOYTOJbHBIN
napajyieyenune U ero corcrBa. [lupamupa: n-yroimpHas nyupaMuia, TpaHd |
OCHOBAHUE NMUPAMUIbL, OOKOBAS W MOJHAA NOBEPXHOCTh MUPAMU/IbI, TPABUJIbHAS U
yceu€HHas nOupaMuaa. OJEMEHTbl Tpu3Mbl M nupamuabl. [IpaBusibHbIC
MHOTOIPaHHUKH: MOHATHE MPAaBAJIBHOTO MHOTOTPAHHUWKA, MPABWJIBHAS MPU3MA H
MPaBWIbHAS THPAMUJA, NPAaBWIbHAA TPEYTrOJbHASA MHPAMUIA W TPABUIBHBIN
terpa’ap;, kyO. IlpencraBiieHWe O NPaBWIbHBIX MHOTOTPAHHHMKAX: OKTa’p,
noaeKa’ap 1 ukocasap. CeueHust Npu3Mbl U MUPAMHUIBI.

CummeTpuss B MPOCTPAHCTBE. CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM,
MJIOCKOCTHU. DJIEMEHTHI CAMMETPUH B MMUPAMUAaX, NapaJUICCUIeaax, NPaBuIbHbIX
MHOTOI'PaHHUKAX.



BriunciieHre 537€MEHTOB MHOTOTPAHHUKOB: péOpa, AWAroHalid, YIJIbI.
[Tnomaas OOKOBON MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPHU3MBI,
IJI0IAlb OCHOBAHUM, TeOpEMa 0 OOKOBOM MOBEPXHOCTH MpsAMOoi mpu3Msbl. [ momans
OOKOBOM TOBEPXHOCTH W MOBEPXHOCTH NPABUJIBHOW MOUPAMUIbI, TEOpeMa o
momaau yceuénnou nupamuasl. [lonstue 06 o0béMe. O0BEM NUpaMuIbl, TPU3MBI.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

11 KVIACC

Tesa BpameHust

[unuaapuyeckas MOBEPXHOCTH, o0pasyrolme HUJIAHIPUYECCKON
MOBEPXHOCTH, OCh ITWIMHIPHUYECCKOW TOBEPXHOCTH. llunmmHap: ocHOBaHWA W
OOKOBas TOBEPXHOCTh, OOpa3ylomias W OChb, IUIOMAAb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3ylomue KOHWUECKOW TOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BepIMHA, 00pasyromas
1 OCh; TUIOIIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yIoIme
¥ BBICOTA, OCHOBAHUSA W OOKOBAsi IOBEPXHOCTD.

Cdepa m map: meHTp, paanyc, AAAMETP, IUIOMIAIb IOBEPXHOCTH CQEPHI.
B3anmuoe pacnosioxkenre cepsl U MIOCKOCTH, KacaTellbHAs TIOCKOCTh K chepe;
II01aab CHEpHI.

Hzo0paskenne Ten BpalieHus Ha TUTIOCKOCTH. Pa3BépTka MUIWHIpA W KOHYCA.

KomOunanuum Ten BpaleHusl © MHOT'OTPpaHHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIH
okoJ10 cepsl; cdepa, BOUCAaHHAS B MHOT'OTPAHHHK, HIIH TEJIO BPAIICHHS.

ITonsatue 06 oO6béme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSAMOYTOJIFHOTO TapajuleNienunena u cneactsus u3 He¢. OO0bEM IUIHMHIpA,
koHyca. O0BEM mapa 1 mwiomaab chephl.

ITomoGubie Tema B mpocTpaHcTBe. COOTHOIICHHSA MEXAY IUIOMIAASMHU
MOBEPXHOCTEHN, 00bEMaMU OAOOHBIX TEJL.

Ceuenus mumHpa (MapaJIEbHO U MIEPIIEHIUKYIJISIPHO OCH), CCUSHHUS KOHYCa
(mapasuteTbHOE OCHOBAHMIO M IMPOXO/IAIIECE UePE3 BEPIITHUHY ), CEUCHUS TIIapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bexrop Ha mmockocTu u B mpocTpancTBe. CI0KEHWE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpPa Ha YUCIIO. Pa3nokeHue BeKTOpa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. [lpaBuno mapamnenenunena. Pemenwe 3agay, CBA3aHHBIX €
MPUMCHCHUEM TIpaBWJ JACHCTBHM ¢ BekTopamu. lIpsiMmoyronpHas cucTema
KoopauHaT B mpoctpanHcTBe. Koopamuater Bektopa. [lpocredimue 3amauv B
KOOpJWHATaX. YTon Mexay Bekropamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.



Bpruncnenne yriioB Mexay NpSMBIMU MU TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI MPH PEIIEHUHA T€OMETPUUECKHUX 3a/1a4.



IIJTAHUPYEMBIE PE3VYJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yabTaThl OCBOCHHUA TMPOrpaMMbl Y4eOHOro IIpeaMeTa
«MareMaTruka» XapakTepU3yrTCH:

I'paxxpanckoe Bocniuranue:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKON MOZUITHH 00YUAIOIIETOCA KaK aKTHBHOTO
U OTBETCTBEHHOrO WJI€HAa POCCUHCKOr0 OOIIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUS PA3IUUYHBIX CTPYKTYD, SBJICHHH,
MPOLEyp TPaXTaHCKOTO oOmmecTBa (BBHIOOPHI, OMPOCHl H TP.), yMEHHUEM
B3aMMOJICCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBUHM C WX
(byHKIIUSIME ¥ HQ3HAUCHHEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCHICKON I'PaXkTaHCKON MIASHTUYHOCTH, YBAKESHHS K
MPOILIJIOMY W HACTOSAIIEMY POCCUHCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUHMCKON MAaTEMATHYECKON IIKOJIBI,
K MCIOJIP30BAHHMIO STUX JOCTH)KCHHMI B JPYrHX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHUEM JTYXOBHBIX IEHHOCTEH POCCHMCKOTO HapoAa,
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUSA, OSTUYECKOTO TIOBEACHHS,
CBSI3aHHOTO C MPAKTUUECCKUM NPUMEHECHUEM NOCTHKCHUA HAYKHA U ACATEIbHOCTHIO
y4E€HOr0; OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUMBOTO Oy ayILETO.

JcTeTUYeCKOE BOCNIUTAHHE:

3CTETUYECCKUM OTHOIIIEHHUEM K MHUPY, BKIOYAA 3CTETHUKY MATEeMAaTHUYECKHAX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1a4, PEILICHUN, PACCYKACHUIN; BOCOPUUMYUBOCTHIO
K MaTEMATUYECKUM aCTIEKTaM Pa3JIMUHbIX BHUJIOB UCKYCCTBA.

Dusnueckoe BOCMUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHMCHATh MaTeMaTHUYCCKHE 3HAaHUS B
HWHTEpPecax 3J0POBOTO M 0€30MacHOro 00pas3a KU3HH, OTBETCTBEHHOTO OTHOIIIECHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAHWE, COATAHCHUPOBAHHBIA PEKUM 3aHATHU H
OTJIbIXA, peTyJIApHas (u3nUecKast akTHBHOCTS ), (PU3UUECKOTO COBEPITICHCTBOBAHMUS,
MIPH 3aHATUAX CHOPTUBHO-03A0POBUTEIBHOMN ACATETbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBHIO K TPYJYy, OCO3HAHMEM LICHHOCTH TPYIOJIO0USA, UHTEPECOM K
paznuuabiM  chepam  mpo)eCCHOHATIBHON ~ ACATENIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKCHUSMH, YMEHHEM COBEpPIIATh OCO3HAHHBIM BBHIOOP
Oynymerr mpodeccnrt W peaTu30BBIBATH COOCTBEHHBIC JKA3HEHHBIC TUTAHBI,
FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO U



caM000pa30BaHMIO Ha TMPOTHKEHUW BCEH JKW3HU, TOTOBHOCTHIO K AaKTHBHOMY
YUYaCTHIO B PEIICHUM MPAKTHYECKUX 3a/1a4 MAaTEeMAaTHYECKONH HAMPaBJICHHOCTH.

IK0JIOTHYECKoe BOCITUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO AKOJOTHYECKOM KYJIBTYPBI, TOHHMAHUEM BIIHSHHS
COLMAIIbHO-3KOHOMHWYECKUX MPOLECCOB HA COCTOSTHUE NPUPOIHOM W COLMATIBbHOM
Cpeabl, OCO3HAHHEM TIJ00aJbHOTO0 XapakTepa HSKOJIOTHYECKHUX  MpoOieM;
OpPUEHTAlUCH HA MPUMECHEHHE MATEMATHUYECCKUX 3HAHWM Ui PEIICHUS 3a7ad B
00J1aCTH OKpPY>KaroIIeH cpeabl, IJIaHUPOBAHUA MOCTYIKOB 1 OIIEHKH MX BO3MOKHBIX
MOCJIEICTBUM JJIS1 OKPYIKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOT 0 TTO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMCHHOMY
YPOBHIO  Pa3BUTHS HAaykKd W  OOINECTBEHHOM MPAKTHUKH, MOHUMaHHUEM
MaTeMaTHUYeCKOH HayKd Kak cdepbl YeIOBCUSCKOM MCSITCIIPHOCTH, ATAlloOB €&
Pa3BUTHS W 3HAYAMOCTH JUIA PA3BUTUSA 1ABWIA3ALMHA, OBJIAJCHUEM S3bIKOM
MaTEMAaTUKA W MAaTE€MaTHUYE€CKOM KYJbTYPOH KaK CPEACTBOM MO3HAHHUSA MHPA,
TOTOBHOCTBI) OCYIIECTBJIATh IMPOECKTHYID W HCCIEIOBATEIbCKYIO JIEATEIBHOCTD
WHIWBUYyaJbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATHBI

MertanpeaMeTHbIE pPe3yJbTaThl OCBOEHUA MNPOrpaMMbl YUe€OHOIro MpeaMera
«Marematnkay XapaKTEPU3YIOTCS OBJIAJICHUEM YHHABEPCAJIbHBIMU
NO3HABAMENIBHOIMU  OCUCMEUAMU,  YHUBCPCANbHbIMU — KOMMYHUKAMUGHBIMU
OeticmeUAMU, YHUBEPCANbHbIMU PeCYIAMUSHbIMU OeUCMEUSIMIL.

1)  Vwuusepcanvnvie = no3znagamenvHvlie  Oeiicmsus,  odecneqyusaom
Gopmuposanue 06A308blX KOCHUMUBHBIX NPOYECCco8 o0Oyuarowuxcs (oceoenue
MEMo008  NO3HAHUSL — OKPYICAIOWe20  Mupa;  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayull, ymenui pabomams ¢ uHgopmayueti).

ba3oBbie oruueckue aeicTBUS:

e BBUBJISATH U XapaKTEPU30BATh CYIIECTBECHHBIEC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY MOHATHAMH, (HOPMYIUPOBATH
ONPENECICHAS. TOHATHI, yCTAHABIMBATHh  CYILIECTBEHHBIM  MNPU3HAK
Kiaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPaBHEHUS, KPUTCPUU
MPOBOJAMMOTO aHAJIN3A,

e BOCIpPUHUMATH, (opMynupoBaTh W  NPeoOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AUHUYHBIC, YaCTHbIE W OO0LIUE;
YCJIOBHBIE,

e BBUBJIATH  MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBI3H W
npoTuBopeurss B (pakTax, AAHHBIX, HAOMIOACHUAX W YTBEPKACHUIX,
MpeJIaraTb KPUTEPUU U1 BBISBIICHUA 3aKOHOMEPHOCTEN U MPOTUBOPEUHH;



e JIeNIaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKHW, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKTIOUCHHUHN, YMO3AKIIIOUEHUH N0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJILHO JI0OKa3aTeabCTBA MaTeMaTUYECKHUX
YTBEPKICHUN (MIPSAMBIE U OT MPOTUBHOTO), BHICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTL TPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS ¥ BBIBOJIBI,

e BBHIOMpPATh CMOCOO pemeHus ydeOHO# 3amadun (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BHIOMpPATh HaUbOOJEE NOAXOJAIIMNA € YUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/bcKue 1eiicTBUs:

e HCNOJIb30BAaTh BOMPOCHI KAaK KMCCJICIOBATEIIbCKAA WHCTPYMEHT MO3HAHUA,
dhopMypoBaTh BOTPOCH], (HUKCHPYIONIAE TMPOTHBOPEUHE, TPOOIeMy,
yCTaHaBNIWBaTh WCKOMOE W  JaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE,

e MPOBOJUTH CaMOCTOATEIbHO CILJITAHUPOBAHHbBIH AKCIEPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO
00bEKTa, SBJICHUSA, TMPOLECCA, BBIABJICHUIO 3aBUCUMOCTEH  MEKIY
00bEKTaAMU, SABJICHUSAMHU, MPOLIECCAMM;

e CAMOCTOATENHHO (hOPMYIUPOBATH 0OOOIIESHHS W BBIBOJIBI MO PE3yIbTaTaM
MPOBEAEHHOTO HAOJIIOJEHUA, HMCCJICAOBAHUSA, OLICHUBATh J1OCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 000OIICHUIA,

e MPOTHO3WPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKXKE BbIJIBUIaTh
MPENOJIONKEHUSA O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmeii:

e BBIABIATH nepunmThl MHGOPMAITNH, TaHHBIX, HEOOXOAMMBIX JJIT OTBETA HA
BOIIPOC U JJIsl PEILICHUS 3/1a4H;

e BbIOMpaTh WH(QOPMAIMIO W3  WCTOYHWKOB  PA3JIUYHBIX  THIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB B ()OPM TIPEACTABIICHHUS,

e CTPYKTYpPHUPOBaTh MH(MOPMAIHIO, MPEACTABIIATE €€ B PA3IMUHBIX (hopMmax,
WJUTIOCTPUPOBATH Tpaduueckw;

e OILICHUBATH HaJIEKHOCTD uHdopMaruu no CaMOCTOATEIBHO
c(hOpMyTUPOBAHHBIM KPUTEPHSIM.

2)  Vuugepcanvrvie = KOMMYHUKAMUGHblE  OecliCmeus,  obecnedusarom

ChopMuUpOBaAHHOCINB COYUATbHBIX HABLIKOG 00YUAIOUUXCH.

Oo0wmenue:

e BOCIPUHUMATH U (JOPMYJITUPOBATH CYKIACHUA B COOTBETCTBUH C YCIOBUAMH
U LENSAMU OOIIECHUS; ICHO, TOYHO, TPAMOTHO BbIPAXXaTh CBOIO TOUKY 3pECHUS



B YCTHBIX U MUCHMEHHBIX TEKCTAX, /IaBaTh MOACHEHUS MO XOJYy PEIICHUs
3a/1au, KOMMEHTUPOBATD MOJIYUCHHBIH PE3yJIbTaT;

B XOJI€ 00CY’K/ICHHS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMON TEMBbI,
mpoOJIEMbl, PEIlIaeMOM 3a/1a4k, BbICKA3bIBATh UJICH, HAIIEJICHHBIE HA MOUCK
PEUICHUA, COMOCTABJATh CBOM CYXIEHUS C CYXICHUSAMH JIPYyTHX
YYaCTHUKOB AWajiora, 0OHapy>KUBaTh Pa3JIMuM€ W CXOJICTBO MO3ULIUMA; B
KOPPeKTHOM hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
MPEACTABIATh  PE3yJabTaThl  PEMICHHS  3a4a4y¥,  JKCOEPUMEHTA,
HCCIICIOBAHMS, IPOEKTA, CAMOCTOATEIHHO BEIOMPATh (POPMAT BBHICTYTUICHUAS
C YU€TOM 3a7a4 NPE3EHTALMA U OCOOEHHOCTEN ayAUTOPHH.

CoTpyaHu4ecTBo:

MMOHUMAaTh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHANBUIY JIbHOM
padoThl MpPH PEIICHWH YYEOHBIX 3a/a4, MPUHUMATh II€JIb COBMECTHOM
JNEATeNbHOCTH, IUIAHUPOBATh  OPraHM3aIMi0  COBMECTHOM  padoThI,
pacnpenensaTh BUAb PadOT, AOrOBaApUBATLCS, OOCYXKIaTh MPOILECC U
pe3yNbTaT paboThl; 00001aTh MHEHUA HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IPYMNIOBBIX (popmax paboThl (00CYXIeHUS, 0OMEH MHEHHH,
«MO3TOBBIC INTYPMBI» W WHBIC), BBITIOJHATh CBOIO YacTh palbOTHl W
KOOPJAWHHUPOBATH CBOU ACHCTBHSA C IPYTUMH UJICHAMU KOMaH/Ibl; OIICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMH MOPOAYKT MO  KPUTEPHAM,
chopMyIHMpOBAaHHBIM YUYACTHHKAMHM B3aHMOICHCTBHS.

3) Vuusepcanviuie pecynamugnsie oeiicmsus, obecheyusarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTAaBIIATH IJIAH, AJITOPUTM PEIICHHS 3a]]a4H, BHIOUPATh CIIOCO0 PEICHUS
C YUETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yIETOM HOBOM
uHbopMarm.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH TIO3HABATEIbHOW pediaekcnu Kak  OCO3HAHMS
COBEPIIACMBIX JACHCTBUN M MBICIHATEIIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB,
BJIQJIETh CIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJISI ITPOLIEcca U pe3yibTaTa
PELICHUSI MAaTEMATUYECKON 3a/1a4H,

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPH PEILIEHUN 334a4H,
BHOCHUTbh KOPPEKTHUBHI B JICITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHIABICHHBIX TPYAHOCTEH,

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH W YCJIOBHUAM, OOBACHATH
MMPUYMHBI JTOCTH)KEHUS WM HEIOCTHXKCHUS PE3yJIbTAaTOB NEATEIBHOCTH,
HaXOJUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEJAMETHBIE PE3VJIbTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMU; TOUKA, MPAMas, TIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBHUS W3 HUX MPU PEIICHUU
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: NMAPATUICTIBHOCTh U NEPHEHANKYISIPHOCTh MPAMBIX
Y IJIOCKOCTEHN.

Knmaccudummposate B3auMHOE pPaCTOIOKEHUE MPSAMBIX W INIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: ABYTPAHHBIA YroJl, TPAaHU JBYIPAHHOTO YTJa,
peOdpo ABYTPaHHOIO Yrja, JUHEHWHBIA YyroJl ABYTPAHHOIO YIJja; rpajaycHas Mepa
JIBYTPAHHOTO YTJa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHMK, BBINYKIbIA W HEBBIMTYKJIbIN
MHOTOTPAHHUK, 3JIEMEHThI MHOTOT'PAaHHUKA, MPABUIbHBII MHOTOIPAHHUK.

PacmosnaBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMWIa; TpHU3MA,
MPSAMOYTOJTbHBIN TTapaiJIeNIeTHIIE T, KyO).

Kmaccudummposare ~ MHOTOTpAaHHWKHM,  BBHIOMpas ~ OCHOBAHWS  JJIA
Kiaccuukanuu  (BBIMYKIIBIE W HEBBIMYKIBIE MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPAHHUKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIICTICTIUTICIB ).

OnepupoBaTh MOHATUAMU: CEKYIas MJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUITBI TOCTPOCHUS CEUCHUH, UCTIONIb3Y METOT CIEIOB.

CtrpouTh CEUEHHUS MHOTOIPAHHUKOB METOJOM  CJIC/IOB,  BBIMOIHATH
(BBIHOCHBIC) TUIOCKHAE UYEPTEKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEPXY, COOKY, CHH3Y.

Peuiats 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3iiam Win
aIropuTMaM, NPHUMEHSAS M3BECTHbIE AHAIUTUUECKUE METOJbl TPU PEUICHUH
CTAaHJAPTHBIX MATEMATUUYECKUX 3aJ1a4 HA BBIUMCIICHUE PACCTOAHUI MEKIY ABYMSA
TOYKaMH, OT TOYKM JO0 MpAMOH, OT TOYKH [JIO0 TUIOCKOCTH, MEXIY
CKPEILMBAIOIIAMMUCS TIPSAMBIMH.

Pemiats 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3iiamMm Win
aIropuTMaM, MPHUMEHSAS M3BECTHbIE AHAIIMTUUECKUE METOJbl TMPU PEUICHUH
CTAHJAPTHBIX ~ MATEMATHUYECKUX 3aJa4 HAa  BBIUMCIICHUE YIJIOB  MEKIY
CKPCIMBAOIIMMHUCS  MPAMBIMH, MEXKIY MPAMOA U IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boraucnsats o0bEMBI B TIOMAIH TTOBEPXHOCTEH MHOTOTPAHHWKOB (TMpHU3Ma,
nupaMua) C IpUMEHEHUEM (POPMYJT, BBIYHACIISATH COOTHOITICHUS MEXK Ty TIIOTIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TMOHATHSAMH. CHMMETPHS B MPOCTPAHCTBE, ICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TWIOCKOCTh CHMMETPUHN (PUTYPHI.

W3Bnekars, mpeoOpa3oBhIBATh W WHTEPIPETAPOBATH HMHQPOPMAIUAIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTypax, MPEACTABICHAYIO HA UEPTEXKaAX H
PUCYHKaX.

[TpumenaTs reomeTpudeckie PaKThl 115 PEMICHAS CTEPEOMETPUICCKUX 33134,
MPEAMOIAraloIMX HECKOJIBKO MIAroB PEIICHUS, €CIIH YCIOBHAS MPUMEHEHUS 3a/TaHbI
B ABHOU (hopme.

[IpumeHATh MpOCTEHIHME TMPOTPAaMMHBIE CPEACTBA H  AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPHUCCKIX 3a/1ad.

[IpuBoAWTH TIPUMEPH MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAC H
KU3HW, PAaCTIO3HABAThH MIPOSBJICHUE 3aKOHOB TEOMETPHUH B HICKYCCTBE.

[IpumMeHATh TMONMy4YeHHBIC 3HAHWA HA TPAKTUKE. aHAIM3UPOBATh PEATbHBIC
CHUTyallih W TPUMEHATh WM3yUCHHBIC TOHATHS B TMPOIECCE IMOUCKA PEIICHUS
MareMaTndeckn CHOpMyTHpPOBAaHHOW MPOOIEMBI, MOJACIUPOBATh PEAJTHHBIC
CHUTyalluH Ha A3BIKE TEOMETPUH, HCCIEA0BATh TMOCTPOSCHHBIE MOJACITH C
HCIOJIb30BAHUEM TE€OMETPUUICCKUX TIOHATHI M TEOPEM, amnmapara anreOpsl; pemarhb
MPAKTUICCKUC 32/1aUH, CBA3AHHBIC C HAXOKICHUEM T€OMETPUICCKIX BEJIMUWH.

11 KJIACC

OnepupoBaTh MOHATHAMH. IWIHHIPHUYECKAs TMOBEPXHOCTh, 0O0pa3yroIIue
IIWTAHIPAYCCKOM TOBEPXHOCTH,, IMITHHIP; KOHUUECKAst TOBEPXHOCTH, 00pa3yIoIne
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprUecKasi TOBEPXHOCTb.

PacmoznaBats Tena Bparenus (IMWIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI TTOJTYYEHHUA TEJT BPALLECHHUS.

KnaccudummpoBaTh B3auMHOE pacionokeHue chephl U TUIOCKOCTH.

OmneprpoBaTh MOHSITHIMHU: IMIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CErMEHTA, IIapOBOW CJIOW, OCHOBAHWE IMIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOA,
LIAPOBOM CEKTOP.

Berumcnate  00BEMBI M IUIOMAAM  TIOBEPXHOCTEH  TEM  BpaIICHHA,
TCOMETPHUCCKUX TEJI ¢ MPUMEHEHHUEM (HOpMYIT.

OnepupoBaTh NOHITHSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy M OMUCAHHBIH
okoJ1o cepsl; cepa, BOUCAaHHAS B MHOI'OTPAHHHK HJIH TEJIO BPAIIICHHMS.

BBIYHCIATE COOTHOIMEHUS MEXKIY ILIOMAIIMH TOBEPXHOCTEH M 0OBEMaMuU
MOJOOHBIX TEN.

Hzo0paxaTh w3yuaeMmbie (UTYphl OT PYKH W C TNPUMEHEHHEM IPOCTBIX
YEPTEIKHBIX HHCTPYMEHTOB.

BrIToTHATE (BBIHOCHBIC ) INTOCKHE YEPTEIKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
dburyp: BuI cBEepXy, cOOKY, CHHU3Y, CTPOUTh CSUCHHSI TEJI BPAIICHHSI.



W3Bnekars, WHTEPIPETHPOBATH © TPeoOpa3oBhIBATh HHQPOPMAIAIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA UEPTEkKAX H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpinonHATe [EUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUA BEKTOPA HA YUCIIO0, OOBSICHATh, KAKUMU CBOMCTBAMHU OHU 00JIaIAtOT.

[IpuMeHATE MpaBUiIO NapauIeIeIuNeaa.

OnepupoBaTh NOHATUAMMU: JIEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKAY
BEKTOPAMHM, CKaJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE TMPOWU3BEACHUE, PACKIAAbIBaTh BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumenaTs reomeTpudeckue PaKThl 115 PEMICHAUS CTEPEOMETPUICCKUX 33134,
MPEANOIAratoIUX HECKOJIBKO IArOB PEIICHUS, €CJIA YCIIOBHS TPUMEHEHHUS 3a1aHbI
B ABHOHU (hopme.

Pemate npocreitine reoMeTpudeCcKUE 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAWUHATHOTO METO/A.

Pemare 3amaum Ha A0Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW W
HAXO0XKJICHUE F€OMETPUUECKUX BEJIMUMH MO 00pa3liaM WK aJiTOPUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI ITPY PELICHUU CTAHAAPTHBIX MATEMATUUYECKUX 3aa4.

[IpumeHATE mpOCTEHIIME MPOrPAMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CUCTEMBI TPU PELICHUN CTEPEOMETPUYECCKUX 3a1aY.

[IpuBOOMTE NpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE H
YKA3HU, PACMO3HABATH MPOABJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMEHATE MOJIyYEHHBIC 3HAHWA HA MPAKTUKE. AHAIM3UPOBATH PEAJbHBIC
CUTyallUM W TPUMEHATh HW3YUYCHHBIC TMOHATHSA B MPOLECCE IMOUCKA PELICHUA
MareMaTndeckn CcHOopMyJTUpPOBAaHHOW MPOOIEMBI, MOJACIUPOBATh PEAJTHHBIC
CUTyallMM Ha A3BIKE TE€OMETPHUM, WCCIEA0BATh MOCTPOCHHBIE MOJETU C
WCIOIb30BAaHUEM F€OMETPUUECKUX MOHATUH U TEOPEM, anmnapaTa ajireOpsl; peiiarh
MPAKTUUYECKUE 3a/1a4U, CBA3AHHBIC C HAX0XKACHUEM T€OMETPUUECKUX BEJIMUMH.









YUYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

» Maremaruka: anre06pa v Hayaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHA.
I'eomerpms, 10-11 knacew/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u mp.,

AkumonepHoe odiectBo «M3narensctBo «lIpocserieHue»

METOINYECKHUE MATEPUAJIBI IJIA YUUTEJIA
Mertoanueckue pexomeHaanuu k yueOuuky Artanacss JI.C. 10-11 kmaccsr;

- [Toypounoe mnanupoBanue Kk yueOHuky AtanacsH JI.C. 10-11 kmaccet

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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