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HHOACHUTEJIBHAS 3ATIMCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyvarormuxest 10 —11 kiaccoB paspaborana Ha ocHoBe DenepanbHOTO
rocyZIapCTBEHHOTO 00Pa30BaTEIBHOIO CTAHIAPTa CPEAHETO OOIIETr0 00pa3oBaHUS,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABABISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAJAMIMA POCCUMCKOTr0 0Opa3oBaHUSI.
Peanuzamus nporpamMMbl o0ecrieunBaeT OBJIAJICHUE KIIOYEBBIMU KOMIETEHIUSIMU,
COCTABJIIIOIIMMU OCHOBY JUIsl CaMOpPa3BUTHUS U HEMPEPHIBHOIO 0OOpa3oBaHUS,
[EJTOCTHOCTh OONIEKYJIBTYPHOr0, JIMYHOCTHOTO U IO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00yYaroOIInXcsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYyCJIOBJIEHA TPAKTUYECKOW 3HAYMMOCTBIO METAlpPEAMETHBIX U
OPEIMETHBIX PE3YJIbTATOB OOYYEHHsS T€OMETPUU B HANPAaBICHUH JIUYHOCTHOTO
pa3BuTUsl oOydaromuxcs, GopMupoBaHus (YHKIMOHAIBHOM MaTeMaTUYECKOU
IPAaMOTHOCTH, U3YUYEHUS IPYTUX YYEOHBIX TUCHUIUIMH. Pa3BuTne y oOyuaromuxcs
NPABWIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU TE€OMETPUUYECKHX
a0CTpaKkuii, COOTHOUIEHUH PEATbHOTO W HJICAJbHOI0, XapaKTEpe OTpaXKEHUs
MaTEeMaTUYECKOM HAYKOM SIBJICHUI U MPOLECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK U POJIU MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM MMO3HAHUH U
B IIPAKTHKE CTIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS YUaIIUXCs, a
TAaK)K€ KAyeCTB MBIIUICHUS, HEOOXOJUMBIX Il ajanTaldd B COBPEMEHHOM
oO111eCTBE.

['eomeTpus siBasieTcss OgHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXHOCTh H3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MblIUieHHe, (GopMuUpyeMoe MNpU HU3YYEHUH OOYyYaroIIMMUCs
MOHSTUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHHUH 1IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJ€ pEIIEHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIJBUIaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHHH 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JacTsaX AEATENbHOCTH 4YesoBeka. OpueHTanus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COIHUaNbHOro ObITHs, QopMma
OTPaXXEHUsI OKPY>KAIOIIET0 MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS U AKTUBHOIO
npeoOpa3oBaHuss  jAeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSAET pa3Hble BUAbI YIEOHOM U TPYIOBOM AESITEILHOCTH, SIBIISAETCS



OJIHUM H3 TPO(PECCHOHATBHO BaXXHBIX KauyecTB, IMOITOMY aKTyallbHa 3a/ada
dopmupoBaHus |y  0OydYaroIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKON JAESITEILHOCTH IO MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mporpamMmmbl yueOHOro kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE 0O0ydeHus — 001meoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJaromuxcs yepe3 obecrneueHrne BO3MOXKHOCTH MPUOOPETEHHS U UCTIOIB30BaHUS
CUCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHUM M  JIEWCTBHUM, CIeUU(PUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEHIHOTO  MPOJOJDKEHUS  00pa3oBaHHsl  TIO
CHEIHAIBHOCTSIM, HE CBA3aHHBIM C MIPUKJIAJHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IMpeAHA3HAYEHa IS
oOyyJaronuxcsi cpelHed MIKOJbl, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001iero obpa3zoBanus. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTHUECKUE YMEHHUs, CBA3aHHBIE CO
cnenu(UKoil TeoMeTpur U HeOOXOAUMBIE NIl KU3HU B COBPEMEHHOM OOLIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3YYUTh F'€OMETPHIO O0Jiee riy0oKo, eciiu
B JlaJbHEHIIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKUX 3HAHHUSIX B
npohecCuOHATBHOM EATENbHOCTH.

JlocTH>keHHe Lenu OCBOEHMS MpPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHbIMM  3aJadyaMM  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax SBiIsIFOTCS:

e (opMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIMM MUPOM;

e (opmMupoBaHuE NpeaCTABICHUS O MHOIOTPAHHUKAX U TeJaX BpallleHUs KaKk
O BQOKHEWIIIMX MAaTEeMAaTHYECKUX MOJEIAX, MO3BOJISIIONIMX OMHUCHIBATh U
U3y4aTh pPa3HbIE SABJICHUS OKPYKAIOUIEro MUPa;

e (opmupoBaHue yMEHHs pacrno3HaBaThb Ha YepTekax, MOJEISIX U B
peaylbHOM MUPE MHOTOTPAHHUKY U TeJla BpaICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX PUIYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHSMH O
MHOTOI'PAaHHHMKAX M TeJlaX BPAIEHUSI U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QITOPUTMAMH  pELIEHUS  OCHOBHBIX  THUIIOB  3aj]ady;
(GbopMHpOBaHHE yMEHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeJIbHbIC
pacCy’kKJeHus B XOJI€ PELIEHUs CTEPEOMETPUYECKUX 3aJady M 3aJad C
IPAKTUUYECKUM COJICPKAHUEM;

e Pa3BUTHUE UHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHUN, KPUTUYHOCTH
MBIIUICHHST;



e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHU:
YMEHHE Pacro3HaBaTh MPOSBIICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJIbHBIX XU3HEHHBIX CUTYyalUUsX U MPU U3YUECHHH
IpYruX  y4eOHBIX  NPEIMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (POPMYIHPOBATh UX HA SI3bIKE TEOMETPUHU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJEIN, NPHUMEHITh OCBOCHHBIA TI€OMETPHYECKUI
anmapar  JJid = pElEeHus  NPAKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYyUYEHHbBIE PE3YJIbTATHI.

OTAMYUTENHbHON OCOOCHHOCTBIO MPOTPAaMMBbI SIBJISIETCSl BKIIIOUEHHUE B KYPC
CTEPEOMETPHUU B HAYAJIE €r0 U3YUYEHHS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUS, U ONpeneiIEHHBIM 00pa3oM OpraHM3OBaHHAas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIILICHHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
U3YUYEHUIO IIpEAMETA.

[Ipeanourenue OTHAETCSA HATIAIHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HUs, TO
€CTh TEOPETHUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
NPAaKTUYECKON AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUNU Y
y4YaIUXCs B Kypce CTEPEOMETPUH IPOBOIUTCS 3a CUET pELIEHUS 3a7a4 Ha CO3/IaHne
IPOCTPAHCTBEHHBIX O0pa3oB M 337a4y Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMHU
oOpazamu. Co3nganue oOpaza MNPOBOAUTCS C OMOPOM Ha HAIVISIIHOCTH, a
OIlepUpPOBaHUE 00PA30M — B YCIOBHUSIX OTBJICYEHMS OT HAIJITHOCTH, MBICICHHOIO
U3MEHEHMS €r0 UCXOJHOI0 COAEPKAHUS.

OcHOBHBIE conepkaTenbHble JTMHUKA Kypcea «l'eomerpun» B 10—11 knaccax:
«MHuororpanHukmny, «lIpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpauieHus»,
«BeKTOpbl U KOOPAUHATHI B NMPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpenesnseTcs He TOIbKO 110 COJEPKaTeIbHbBIM JIMHUSM, HO U 110 TOJaM 00y4YEHHUsI
Ha YpPOBHE CPEAHETO 00111er0 00pa3oBaHus.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pacnpeneia€HHbIM 10 TojaM oOydeHwus,
CTPYKTYPUPOBAaHO TaKuUM 00pa3oM, 4YTOObI OBJIAJECHUE TIE€OMETPUUYECKUMHU
HNOHSATUSMU U HaBbIKAMHM OCYUIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYyNaTENbHO, C
coOJII0/IEHUEeM TTPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOUIYI0O CUCTEMY T€OMETPUUYECKUX MPEICTaBICHUN OOydaroUMXcs, paclIupss M
yray0sisas e€, 00paszys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpum orBoaurcs 2 yaca B Henenro B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a iBa roja ooyudenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ MJIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHUS  CTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npoctpancTBO. [loHATHE 00 aKCHOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CJIEACTBUS U3 HUX.

B3aumMHOe pacnonoxkeHue npsAMBIX B IPOCTPAHCTBE: IEPECEKaroLUecs,
napajuiejibHble W CKpeluBaromuecs npsMble. [lapamnenpHOCTh OpsSMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IMMAPAJUICIIBHBIE MpPsIMBIE B  IPOCTPAHCTBE;
MApAJVIENBHOCTh TPEX MPIMBIX; MAPAJUICIBHOCTh MPSAMOU M MIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY IpsAMBIMU B IPOCTPAHCTBE.
[TapauiennbHOCTH IIOCKOCTEN : TapalIEbHbIE IIIIOCKOCTH; CBOMCTBA apaJlIeIbHBIX
miockocte. [IpocTeitmue mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTHU: TETPadp,
KyO, mapasuiesienuIe]; IOCTPOEHUE CEUCHU.

[IepnieHIUKYIAPHOCT NPSAMOU U IUIOCKOCTH: NEPIECHAUKYJISIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, IMPAMBIE MapajUIebHbIE W NEPHCHAUKYJAPHBIE K IUIOCKOCTH,
MPU3HAK TEPHNEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOMU
MEePIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIroJl MEXIY MNPSIMOU U
IUIOCKOCTBIO;  JABYTPAaHHBIM  yroji, JIMHEWHBIM yrojd JBYTPAHHOIO  yIJIA.
[lepnieHIUKYISAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHS (PUTYPBI HA TIOCKOCTh. [lepneHuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK TMEPIECHAUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema O TpEX
IIEPIIEHAUKYJISIPaX.

MHoOrorpaHHuKH

[ToHsiTE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBI; MpsMas U HAKJIOHHAs MPU3MbI; OOKOBas U
MOJTHAs MTOBEPXHOCTh MIPU3MBI. [Tapaiutenenunen, MPSAMOYTOJIbHBIN
napajyjieJienune]; 1 ero cBoucTBa. [lupamupa: n-yrojgpHas nupamujia, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAsl U MOJIHASI TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yced€HHas nupamMuga. OIJEMEHTbl Npu3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOIPaHHHUKHW: MOHSATHE MPABWJIBHOIO MHOTIOTPAHHHWKA; MPABWIbHAS MPU3MA U
MpaBUbHAS MHPAMUJA; NPaBWIbHAA TPEYTOJbHAs MUPAMUIA W TPABUIIbHBIN
TeTpasap; KyO. IlpeacraBieHne o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’Ip u ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CuMMmeTpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOU,
MJIOCKOCTH. DJIEMEHThI CAMMETPHUH B TUPAMUIAX, TAPAIUICIICTIUIIEIaX, PABUIIbHBIX
MHOT'OI'PaHHHUKAX.



Boluucnenue 5JeMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSMOM IPU3MBI,
JI0MIAh OCHOBAHUH, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsSMOU mpu3mebl. [Lmomraas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPAaBUIBHON MUpaMHbI, TEOpEMa O
mIomaau yceu€HHou nupamuibl. [lonstue 06 o0béMe. OOBEM MUpaMuIbl, TPU3MBI.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHONIGHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

TeJsa BpameHus

Huwmaapuyueckas MMOBEPXHOCTD, obOpazyrorniue HUJTUHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKOW TMOBEPXHOCTU. LlMmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ywInas MU OCh; IUIONIA[b OOKOBOW U TOJHOMN
MOBEPXHOCTH.

Konuyeckas moBepxHOCTh, 00pa3yloliie KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOM nmoBepxHocTU. KoHyc: OcHOBaHME U BepIIMHA, 00pa3yromas
¥ OCh; TUTOIIA1b O0KOBOM U TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroire
U BBICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AUaMeTp; IUIONIAJb MOBEPXHOCTU CQEphI.
B3aunmMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
IJI0IaIb CEpPHI.

N300paxkeHue Ten BpallleHus Ha MII0CKOCTU. Pa3BEépTka UIMHIpa U KOHYcCA.

KombOunanuu Ten BpaiieHus: ¥ MHOTOrpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIH
okoJ10 cdepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UITH TEJIO BPAIICHMS.

[TonsTrie 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpsSIMOYTOJLHOTO Tapajuienenunena v ciaeActBus u3 He€. OObEM UUIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab cepsol.

[TogoOubie Tena B mnpocTpaHcTBe. COOTHOLIGHUS MEXAY IUIOHIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenus munHApa (MapauiesibHO U NEPIEHAUKYIISPHO OCH), CEUCHHS KOHYCa
(mapasuieIbHOE OCHOBAHMIO U IIPOXO/IAIIEE Yepe3 BEPILIMHY ), CEUEHUs IIapa.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctr U B mpoctpaHcTBe. ClioKeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. PemreHwe 3amad, CBSI3aHHBIX €
IIPUMEHECHUEM TMpaBUJl JCUCTBUUA € BeKkropamu. [IpsmMoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATax. YTojl MeXIy BekTopamu. CKasipHOE MNPOU3BEIECHHUE BEKTOPOB.



Breruucnenue YIJIOB MCXKAY IIPAMBIMU M IIJIOCKOCTAMM. KOOp,Z[HH&THO—BGKTOpHLIﬁ
MCTOI IIPU PCHICHUU I'COMCTPHUICCKHUX 3ada4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl y4EOHOTO MpeaMeTa
«Marematuka» XapaKTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMHU 00YUYaAIOIIETOCsS KaK aKTUBHOTO
M OTBETCTBEHHOI'O WI€Ha POCCHUHCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpakIaHCKOTO oOmecTBa (BHIOOPHI, OMPOCHI W TP.), yMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GYHKUMSIMU ¥ HA3HAYEHUEM.

IMaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUHCKON TPAXKTAHCKON UIACHTHYHOCTH, YBOXKCHHUSI K
MPOILJIOMY U HAaCTOSIIIIEMY POCCUICKONM MaTEMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMaTUUYECKOM LIKOJbI,
K HCIOJB30BAHUIO 3TUX JOCTHIKEHUN B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OyIyIIIEro.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUN; BOCIPUUMUYNBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEMaTHYECKHWE 3HAHUS B
HMHTEpecax 3JJ0poBOro u 6e3omacHoro odpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COANTAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryligpHas pu3nueckasi aKTUBHOCTH); (PU3NIECKOTO COBEPIIIEHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JEATEIbHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0HUS; UHTEPECOM K
pasnuyHbiM  cpepaMm  NMPOPECCHOHAIBHONW  JEATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynyuieid mpodeccuu W pealu30BbIBATH COOCTBEHHBIE JKM3HCHHbBIC ILJIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K  MaTe€MaTUYecKOMy OO0pa3oBaHUIO U



caM0OOpa30BaHUIO Ha MPOTSHKEHWHW BCEH JKU3HHU; TOTOBHOCTBIO K aKTHBHOMY
YY4aCTHIO B PEIICHUH IIPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HaIPaBIICHHOCTH.

IJK0JI0rH4YecKoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTHIO JKOJOTHYECKON KYJIBTYPhl, TOHHUMAHHEM BIIASHUS
COIMAIBHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHUE MPUPOJTHON M COIMAIBHOMN
cpedpl, OCO3HAHMEM TJI00AJTBHOTO XapakTepa HSKOJOTHYECKHUX IpoOieMm;
OpHCHTAlMECH Ha TPUMEHEHUE MATEeMATHYCCKUX 3HAHWU MJIsS PEIICHUs 3a7ad B
00J1aCTH OKpYKaroIIeH cpepl, INTAHUPOBAHUS ITOCTYITKOB M OIICHKHA UX BO3MOMHBIX
MIOCJICJICTBUM JIJISI OKPY KAIOMIEH CPEIbI.

IleHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, ITOHUMaHUEM
MaTeMaTHYCCKOW HayKH KakK cQepbl 4YeoBEUECKOW JeATeNbHOCTH, 3TaroB €&
Pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IHUBUJIM3AIMH; OBJIAJICHUEM SI3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTypOH KaK CPEJCTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACSITEIBHOCTD
WHIUBUYaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenmMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI YYeOHOTO MpeaMera
«MaremaTuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUusMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUAMUL.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oeilicmeus,  obecneuusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCo8 00y4arowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYdCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ uHgpopmayuei).

ba3oBble JJornueckue a1ecTBUs:

e BBIABIIATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TIOHATUIMH; (HOPMYIUPOBATH
ONpeNeNeHUs] TOHSTHH;, YCTAaHABIMBATh CYHICCTBEHHBIH  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOIICHHS W CpPaBHEHHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (QOopMyIHpOBaTH W  MPeoOpPa30OBBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIE W OOIIHE;
YCIJIOBHBIE;

e BBIABIATh  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBOpeurss B (aKkTaxX, JaHHBIX, HAONIOACHHUSAX U YTBEPKICHHSIX;
npeyiaraTh KPUTEPHUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;



e JleJaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, JIETyKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIFOUEHUN 110 aHAJIOTHH;

e TMPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTeMaTH4EeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBaTh apryMEHTAIHUIO,
MPUBOJIUTH TMPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemieHUs y4yeOHOHM 3adaun (CpaBHMUBATh HECKOJIBKO
BApUAHTOB pEIlICHUS, BBHIOUpPATh HauboJee MOAXOMANUMNA C Y4EToM
CaMOCTOATENILHO BBIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/ibCKue 1efiCTBUS:

e HCIOJIb30BAaTh BOMPOCHI KaK MCCJIEIOBATEIbCKUM UHCTPYMEHT MO3HAHUS;
bopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUne, MpodiIemy,
yCTaHaBIMBaTh HUCKOMOE€ W  JaHHOe, (QopMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIMI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIE/IOBAHUE IO YCTAaHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH  MEXIy
00BEKTaMH, SIBICHUSIMH, TPOIECCAMU;

e CaMOCTOSTENBHO (OPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOJICHUS, HMCCIIEIOBaHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJBUIAThH
MIPETOIOKEHUS O €70 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmei:

e BBIABIATH JAePUIUTHI HHDOPMAINH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 33]1a4u;

e BbpIOMpaTh HWHGOPMAIMIO M3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(POPMAIUIO
pPa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(OPMAIIUIO, TPEACTABIATh €€ B pa3IuyHbIX (popMmax,
WJLTIOCTPUPOBATH Tpaduyecky;

e OIICHUBATH HaJEKHOCTD uHbopmaIu o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHuseepcanvhvie KOMMYHUKamueHwle Oelicmeus, 0Oecneyusaom

CchOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUaAIOUJUXCAL.

OO0menue:

e BOCIPUHUMATH U (OPMYITUPOBATH CY>KIICHUSI B COOTBETCTBUU C YCIOBUSIMU
U [IeJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS



B YCTHBIX U NIMCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOAY PELICHUS
3a71a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTaT;

B X0/Ie 00Cy>XIeHHS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI,
npoOJIeMBbl, pelaeMoil 3a/1auu, BHICKA3bIBATh UECH, HAIIEJICHHBIE HA MIOUCK
pELIEHNUsI; COMOCTABJATh CBOM CYXKICHHS C CYXKIACHUAMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO TO3UIIHH; B
KOPPEKTHOH (opme PopMyIupOBaTH Pa3HOIIIACHS, CBOM BO3PAKCHHUS,
NPEACTABIIATh  PE3yJbTAaThl  pEIIEHHUS  3aJauyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMS, TPOEKTA; CAMOCTOATEIBLHO BHIOMPATH (hOpPMAT BHICTYIIIICHUS
C y4€TOM 3aJa4 Mpe3eHTallud U OCOOCHHOCTEN ayAUTOPHUU.

CoTpyaHu4ecTno:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUTy alTbHOM
paboThl MpU penieHUH Y4YeOHBIX 3ajlay; MPUHUMATH I1€Jdh COBMECTHOM
NESATEIbHOCTH, IUIAHUPOBATh  OPraHU3alliI0 COBMECTHOM  paboTHI,
pacmpenenatb BHUIbI paboOT, JOrOBapUBAThCS, OOCYXKIAaTh MPOIECC HU
pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00CYKACHHS, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIE); BBINOJIHATH CBOIO YacTh pabOThI H
KOOPJIMHUPOBAThH CBOU JICHCTBHSI C APYTUMHU WICHAMH KOMaH/IbI; OIICHHBATh
KaueCcTBO CBOEro0 BKJaJa B OOMMH TPOAYKT IO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBHUSI.

3) Yuusepcanvnvie pecynamuesnsie oeticmeaus, obecneuugarom goopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTAaBJISATH IJIaH, AITOPUTM PEIICHHS 3a]]a4H, BBIOUPATh CIIOCO0 pelieHus
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUMN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMU IIO3HABATENHHOM pedrekcuu Kak OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECca U pe3yabTaTa
pELICHUsI MaTEMATUYECKOM 3a/1a4H;

MPEBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh P PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIMMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa IEJIU W YCIOBUSIM, OOBICHSITH
MPUYHUHBI TOCTHXKEHUSI WM HEJOCTH)KEHUS PEe3yJIbTATOB JESATEIBbHOCTH,
HAXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HHPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBarh NOHATUSIMU: TOUYKA, IPsIMasi, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX NPU PEUICHUU
r€OMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUSAMU: NMAPAIIICIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccuduimpoBarh B3aUMHOE pPacloONIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MNOHATHUSAMH: JABYTPaHHBIA YroJl, TpPaHU JBYTPAHHOIO YTJa,
pedpo IBYIpaHHOIO yIila; JUHEHHBIM Yros JBYTpaHHOIO YIJa; rpajycHas mepa
JBYTPaHHOI'O yrJja.

OnepupoBaTb MNOHATUSIMHU: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKJIbIN
MHOTOI'PAHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBIII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (IIHMpaMuja; MpU3Ma,
IpSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHUKM,  BbIOMpass ~ OCHOBaHUS UL
Kjaccu(ukauuy (BBINYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; IPABUIIbHbBIE
MHOTOTI'PAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MbI, TapaJIJIEICIUIEAbI ).

OnepupoBarh NOHATUAMU: CEKYIIAsl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSCHATD MPUHIIMIIBI IOCTPOEHUS CEYEHUH, UCIIONIb3YSl METO]T CIIEIOB.

CTtpouTh ceu€HHUs MHOTOIPAHHUKOB METOJOM  CIE€JOB, BBIIIOJHSTh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (Uryp: BUL
CBEPXY, COOKY, CHU3Y.

Pemarpb 3a1aun Ha HAXOKJEHUE T€OMETPUUYECKUX BEIMYUH MO o0pas3lam Wiu
anropuTMaM, NPHUMEHSS HW3BECTHbIE AHAIWTUYECKHE METOAbl NPHU PEUICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1a4 HA BBIYMCIECHUE PACCTOSIHUM MEXAY ABYMsI
TOYKAMHU, OT TOYKM JO TMpsAMOW, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

PemaTte 3a1aun Ha HaXOKIEHUE TEOMETPUUYECKUX BEJIMYMH 1O 00pa3lam Wi
QITOpUTMaM, IPUMEHAS HU3BECTHbIE AHATUTUYECKHE METOAbl NpPU PEIIECHUU
CTaHJApPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIEHUE YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS OPSIMBIMH, MEXKIYy HpPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucisate 00bEMBI U MIJIOMIAAM TOBEPXHOCTEH MHOTOTpaHHUKOB (TIpHU3Ma,
NUpaMuIa) C IpUMEHEHUEM (POPMYIT; BEIUMCIIATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh NOHATUSAMHU: CHMMETPUsS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBeIBaTh M HHTEPHPETUPOBATH HMH(POPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
pUCYHKaX.

[TpumensTh reomMeTpudeckue (HakThl AJIs pEIICHUs CTEPEOMETPHUUECKHX 3a/1a4,
IPEANOIAralonX HECKOIbKO IIAroB PEIIEHHUs, ECIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B SIBHOU (hopme.

[IpumensaTh mpocTelInMe MpOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBOaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HU, paCllO3HABaTh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

IIpuMEHATH IOJY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIU3UPOBATh PEABHBIE
CUTyallud W NPUMEHATh W3YYCHHBIC IOHATUS B IMPOLECCE MOHUCKA PELIEHUs
MaTEMaTUYECKH CPOPMYJIHPOBAHHON MPOOIEMBI, MOJAEIUPOBATh pEabHbIC
CUTyallUM Ha S3bIKE€ T[E€OMETPHUM, MCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHH U TeopeM, armapara aareOpbl; pemarhb
IPAKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.

11 KIIACC

OnepupoBaTh TOHIATHSAMHU: I[MJIWHIAPUYECKAas IOBEPXHOCTh, 00pa3yrolIue
UJTMHIPUYECKON TOBEPXHOCTH; IUIUHP; KOHMYECKas TOBEPXHOCTh, 00pa3yrolue
KOHMYECKON MTOBEPXHOCTH, KOHYC; chepruuecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IWIMHIP, KOHYC, cdepa U map).

OOBACHATD CITOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KnaccudunupoBaTts B3auMHOE pacoyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMHU: IIAPOBONM CErMEHT, OCHOBAHHWE CETMEHTa, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boruucnare  00bEMBI M TUIOIIAQAM  TOBEPXHOCTEW TEJI  BpalllCHHS,
r€OMETPUYECKUX TeJN C IPUMEHEHUuEM (Hopmy.

OmnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBINA B Chepy M ONMUCAHHBIH
okoJ10 cdepsr; cepa, BMcaHHAs B MHOTOTPAHHUK HIIM TEJIO BpPAICHUSI.

Bpiuucnars COOTHOIIGHHUSI MEXKY TUIOMIASIMU MOBEPXHOCTEH U O0OBEMaMU
[MOJIO0OHBIX TEII.

N3o0paxkars u3zydaembie (QUTYpPHl OT PYKH W C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinosHsITh (BBIHOCHBIC) JIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.



W3Bnekarb, WHTEPOPETUPOBATH U MpeoOpa3oBbIBATH HH(OpPMALKIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HA yepTekax U
PUCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE [EWCTBUSA CJIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAaMHU OHU 00J1a/1al0T.

[IprMeHATh MpaBUIIO MapajuIeIenUneaa.

OnepupoBaTh NOHATHUSIMU: IE€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YIOJ MEXIY
BEKTOPAMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

Haxonuts cyMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsIpHOE IIPOU3BEACHUE, PpACKIAIbIBaTh BEKTOP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHnaTh reoMeTprueckue (PaKThl 1151 pEUICHUs] CTEPEOMETPUUYECKHX 3a/1a4,
IIPEANOJIAraoINX HECKOIBKO IIAr0B PEIIEHNs, ECIIU YCIOBUS IPUMEHEHHUS 3a1aHbI
B sIBHOU (hopme.

Pemars mpocreiimme reoMeTpUYecKUe 3aaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemwlars 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOLICHUM W
HAXO0XKJEHUE FEOMETPUUYECKHUX BEJIMYMH 10 00pa3laM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPU PEIIEHUH CTAHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHATH  NpOCTEHIIME INPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IprBomuTh NpUMEpPHl MAaTEMATHUYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

IIpuMEHATH IMOJY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIU3UPOBATh PEAIBHBIE
CUTyallUM W IPUMEHATb HU3YYCHHBIC IIOHATHS B IPOLECCE IIOUCKA PEIICHUSA
MaTEMaTUYECKH CPOPMYJIHPOBAHHON NTPOOJIEMBI, MOJAEIUPOBATh pEabHbIC
CUTyallUh Ha $3bIKE TE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHH U TeOopeM, arrnapara aareOpbl; pearhb
IIPAKTUYECKUE 3a1a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYHUH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KJIACC

No KomnuecTBo yacos DnekTpoHHbIe (IU(POBLIE)
HaumeHnoBaHMe pa3/ienoB U TEM MPOrpaMMbl
/1 Bcero Koutponeaeie | Ilpaktuyeckue | 00pa3oBaTENBHBIE PECYPCHI
paboThI paboTsI
1 BBenenue B ctepeomeTpuio 10
) [TpsiMble U TIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN

3 [TeprieHAMKYISAPHOCTD NPAMBIX U INTIOCKOCTEHN 12
4 VYriasl MeKAy NPAMBIMU U IIJIOCKOCTSIMU 10 1
5 MHoOTOTrpaHHUKH 11 1
6 O06bEMBI MHOTOTPAHHUKOB 9 1
7 IloBTOpEHME: CEUeHMs], pACCTOSHUS U YTJIbI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KVIACC

No KonnuecTBo yacos DOnekTpoHHBIE (U POBLIC)
HaumeHnoBaHue pa3fenoB U TeM POrpaMMbl
/I Bcero Kontponbuble | Ilpaktuyeckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThl
Tena BpameHus 12
O0BbEMBI TEN 5 1
BeKTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1
4 HOBTOPGHI/IC, 000011IeHre, CHCTEMAaTHU3alHs 7 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
[MPOI'PAMME




HNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

No
/o

Tema ypoka

KoanuecTtBO yacoB

Bcero

KonTtponbsHbie
paboThl

[IpakTnyeckue
paboThI

DneKTpoHHBIE ITU(POBBIC
00pa3oBaTeNbHbBIE PECYPCHI

OCHOBHBIE MOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTb, IPpOocTpaHcTBO. [IpaBuia
M300pakeHUsI Ha PUCYHKaX: H300paKeHUs
IJIOCKOCTEH, MapauieIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlousTus: MepeCCKarommrecs rmIoCKOCTH,
MNEPCCCKAOIMMUECC IIpsAMasd U IJIOCKOCTb

IousTus: MepeCCKaromurecs mIoCKOCTH,
NepeCCKaromurecs npamas 1 rni0CKOCTb

3HAKOMCTBO C MHOTI'OrpaHHUKAaMH, I/I306pa)KCHI/IC
MHOT'OT'paHHUKOB Ha pUCYHKaAXx, Ha
IMPOCKIIUOHHBIX YCPTEKAX

HauanpHbie cBeieHus o Ky0e U mupamMuie, ux
pa3BEpTKHU U Mojenu. CeueHnss MHOTOTPaHHUKOB

HavanbHbie cBeieHus 0 KyOe U MUpaMuie, ux
pa3BépTku U Mojaenu. CeueHus MHOTOTPaHHUKOB

[TonsiTHe 006 aKCHOMAaTUYECKOM MTOCTPOSHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

ITonsTHE 00 AKCHOMATUYECKOM MMOCTPOCHUU
CTCPCOMETPHH: aAKCUOMBI CTCPECOMCTPUHN U
CJIICACTBUA U3 HUX




ITonsTHe 00 aKCHOMATUYECKOM IMOCTPOCHUU

9 CTEpEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMAaTUYECKOM MTOCTPOSHUU

10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHU U
CJIEZICTBUS U3 HUX
B3anMHOE pacniosiokeHue NpsiMbIX B

11 IIPOCTPAHCTBE: NEPECEKAIOIINECS], TapAJIIEIbHBIE
U CKPEILMBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaljiesIbHbIE NPSMBbIE B
IIPOCTPAHCTBE; NAPAJIEIBHOCTD TPEX NMPSIMbIX
[TapaynenbHOCTh NPSAMBIX U INIOCKOCTEN B

13 npoctpaHnctse: [lapannensHocTh psMON 1
TJIOCKOCTH

14 VYTIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE

16 VYron Mexay NpsAMbIMU B TPOCTPAHCTBE

17 [TapamienbHOCTB INIOCKOCTEN: apasuIesIbHbIE
IJIOCKOCTH

18 CpolicTBa napasuieabHbIX INIOCKOCTEN

19 [Ipocreitmme npocTpaHCTBEHHBIC (PUTYPHI HA
IJIOCKOCTH: TETpa’Jip, KyO, mapasienenumnes

20 [TocTpoenue ceuennii

21 ITocTpoeHue ceueHuit
Kontposnbnas padota o teme "l[Ipsimbie u

22 IJTOCKOCTH B TpocTpaHcTBe. [lapamienbHoCTh

IPSIMBIX U IJIOCKOCTEN"




[lepnieHIUKYISIPHOCTH MPSAMOI U MIOCKOCTH:

23 MePIEeHIUKYIISIPHBIE TIPSIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuiesbHble U NEPIEHANKYJISIPHBIE K
IJIOCKOCTH
)5 [IpsiMble napaiienbHble U NEPIEHANKYIISIPHBIE K
IIOCKOCTH
26 [Ipu3Hak neprneHAUKYJIIPHOCTH IPSIMOM U
IJIOCKOCTH
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH
)3 Teopema o0 psAMON NEPIEHIUKYJIIIPHON
IJIOCKOCTH
79 Teopema o npsiMOii MEpNEHANKYISIPHON
IIJIOCKOCTH
30 Teopema o npsAMO# EPIEHIUKYJIIIPHON
IJIOCKOCTH
[lepneHauKyIsIp U HAKIOHHBIE: PACCTOSIHUE OT
31 TOYKH JI0 TFIOCKOCTH, PACCTOSIHUE OT MPSMOU 110
IJIOCKOCTH
[lepnieHIUKYIISIp M HAKIIOHHBIE: PACCTOSHUE OT
32 TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IIJIOCKOCTH
[lepnieHIUKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT
33 TOYKH JI0 MJIOCKOCTHU, PaCCTOSIHUE OT MPSAMOU 110
IJIOCKOCTH
[lepneHauKyIsIp ¥ HAKIOHHBIE: PACCTOSIHUE OT
34 TOYKH 10 TFIOCKOCTH, PACCTOSIHUE OT MPSAMOH 110

IIJIOCKOCTH




VYTIibl B IPOCTPAHCTBE: YIOJd MEXKIY MPSIMON U

35
IJIOCKOCTBIO

36 JIByTpaHHBIN YIoJI, TMHEHHBIN YIOJl JBYTPAHHOTO
yria

37 JIByTpaHHbIN YroJl, TMHEHHBIN yroJl ABYTPAaHHOTO
yriaa

33 [lepneHUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYJISIPHOCTH JBYX IIOCKOCTEN

39 [lepneHauKyAIPHOCTD MJIOCKOCTEMN: TPU3HAK
MEPIEHIUKYISIPHOCTH JIBYX INIOCKOCTEN

40 [lepneHIUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN

41 Teopema o TpEX mepNEeHIUKYIISIpax

42 Teopema o TpEX mepNEeHIUKYJIISIpaxX

43 Teopema o TpExX neprneHAuKyIsIpax
KonTponbHas pabota no temam

44 "IlepneHAUKYJISIPHOCTD OPSIMBIX U TNIOCKOCTEN"
1 "YTIIbl MEXAY NPAMBIMU U TIJIOCKOCTSIMU"
IToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHUKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA
[Ipu3ma: n-yronbHas mpu3Ma; rpaHu U

46 OCHOBAHUS PU3MBL; IpsIMasi U HAKJIOHHAS
NpU3MbI; OOKOBas U TOJIHAsI TOBEPXHOCTh
IIPU3MBI

47 [Tapannenenunen, npsaMOyroJIbHBIN

napauiCJacnuIca u €ro CBOMCTBaA




48

ITupamuna: n-yroapHas NUpaMuaa, TPaHu U
OCHOBaHHUE MHUpPaMUJIbl; OOKOBAs U MOJHAsS
[IOBEPXHOCTb NTUPAMU/IbI; IIPABUIIbHAS U
yceu€HHas nupamuaa

49

[TpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSTHE
HPaBHIBHOTO MHOTOTPAaHHUKA; IPaBHIIbHAS
Ipru3Ma 1 1npaBuJibHas nupamMuaa, mpaBruJIibHAasA
TPCYTOJIbHAA MUpaMHJa U HpaBI/IJIBHBIf/’I
TeTpa’ap; Kyo

50

[IpencraBnenue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadP, TOACKAIAP 1
HKOCAdIP.

51

CI/IMMCTpI/ISI B IIPOCTPAHCTBC: CUMMCTPUA
OTHOCHUTCJIPHO TOYKH, HpHMOﬁ, IIJTTIOCKOCTH.
OneMeHTHI CUMMCTPHUHU B IIMpaMuaax,
napajuiejacnuicaax, mpaBUIbHBIX
MHOT'OrpaHHUKax

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB:
pEOpa, 1uaroHasu, yrisl

53

[Tnomaae 60KOBOW MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSMOU MPU3MBbI

54

[Tnomaae 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH
MPaBUIILHOM MUPAMHJIBI, TEOPEMA O TUIOIIAIN
OOKOBOI OBEPXHOCTH YCEUEHHON MUPaAMUIbI

55

Konrtponsnas padora no teme "MHororpaHHUKH"

56

[Tousatie 006 00BéEME




57 O0BEM TUpaMUIBI 1

58 O0BEM mupamMuIbI 1

59 OO0BEM nupaMuIsl 1

60 O0BEM TUpaMUIBI 1

61 O0BEM IpU3MBI 1

62 O0BEM mpU3MBI 1

63 OO0BEM TTPU3MBI 1

64 KontponbHas padota o Teme "OO0bEMBI |
MHOTOI'PaHHUKOB"

65 [ToBTOpeHME, 0000IICHNE CUCTEMATH3ATIHS |
3HaHui. [locTtpoeHue ceueHnii B MHOTOIpaHHUKE
[ToBTOpeHue, 06001IeHNEe CUCTEMATHU3AIIHS
3HaHUU. BpruncieHne pacCTOSIHUM: MEXAY AByMs

66 TOYKaMHU, OT TOYKH JO MPSMOM, OT TOUKH J0 1
TUIOCKOCTH, MEXK/Ty CKpPEIINBAIOIIMMUCS
PSIMBIMU

67 WtoroBas koHTpoJsibHAs paboTa 1
[ToBTOpenwue, 06001IIeHNE CUCTEMAaTU3aITUS
3HaHUU. BeIUKCIIEHNE YTIIOB: MEXKIY

68 CKPELIMBAIOILUMHUCS MPSIMBIMU, MEXy MIPAMOI U 1
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIOB MEXKIY
TUIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

No
n/

Tema ypoka

KomnunuectBo yacos

Bcero

KonTponbHbie
paboThI

[IpakTrueckue
paboThI

DJeKTpOHHBIE TUPPOBBIE
00pa3oBaTesIbHbIE PECYPCHI

Cdepa u map: neHTp, paanyc, fuameTp;
IUTOMIA/Tb TIOBEPXHOCTHU ChEephl

Bzaumnoe PAaCIIOJIOKCHHUC C(I)epBI " IJIOCKOCTH,
KacaTcljibHas IJIOCKOCTDh K C(I)epe; miomaab

chepor

N3o0paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuaapuueckas MOBEPXHOCTh, 00pa3yrolne
HWIMHIPUYECKON TTOBEPXHOCTH, OCh
MATUHAPUYECKOU MMOBEPXHOCTH

L[I/IHI/IHI[pI OCHOBaHHA U 6OKOBa$I IMOBCPXHOCTD,
o0pasyrolasi ¥ 0Ch; TIOMAAL OOKOBOM U TIOTHOM
MIOBEPXHOCTHU

N306paxeHne NUIMHApa Ha MII0CKOCTH.
Pazeéprka nnnunapa. CeueHus: HUIMHAPA
(TII0CKOCTHIO, MAapalJIeIbHOM UITN
MEPIEeHIUKYISIPHON OCH IIUIUHPA)

Konnueckast moBepxHOCTb, 00pa3yrouye
KOHMYECKOW MTOBEPXHOCTH, OCh M BEPILINHA
KOHUYECKOU MTOBEPXHOCTU

Konyc: ocHOoBaHue 1 BeplInHa, o0pasyrommas u
0Cb; IUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH

VYceu€HHbll KOHYC: 00pa3yoliye U BbICOTa;
OCHOBaHHUS U OOKOBast MOBEPXHOCTh




N306paxkeHne koHyca Ha miockocTu. Pa3séprka
KoHyca. CeueHus KOHyca (MJI0OCKOCTHIO,

10 napajuieIbHOM OCHOBAHUIO, U TUIOCKOCTBIO,
IPOXOJAIIEH Yepe3 BEPIIMHY)

11 KoMOuHamumst Tes BpalieHus: 1 MHOTOI'PaHHUKOB
MHororpaHHHK, ONUCAaHHBINA OKOJIO chephl;

12 cdepa, BrEcaHHasi B MHOTOTPAHHHK HMJIH B TEIIO
BpallleHus

13 [Tonsitne 06 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeEN

14 O0BEM uIMHApa, KOHyCa

15 O06béM mapa u miomags cheps
[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS

16 MEX[y IUIOIIAsIMH [TOBEpXHOCTEH, 00bEMaMU
MMOXOOHBIX TEI

17 Konrponsnas pabora no tTemam "Tena
BpaieHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO

)1 PaznoxeHue BeKkTopa 1o TpéM HEKOMITJIaHAPHBIM
BekTtopam. [IpaBuiio mapamnenenunena

2 Pemenue 3anau, cBs3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOpaMU
[TpsaMoyrosibHas cucteMa KOOpIuHAT B

23 npocTtpaHcTse. KoopauHaTel BEKTOpa.

IIpocreiimue 3a1a4n B KOOpAMHATAX




VYron mexay Bektopamu. CKasipHOE

24 IIPOU3BE/IEHNE BEKTOPOB !

)5 Brrancnenue yrioB MexIy MpsiMBIMH U !
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METOJI IIPH PEIICHUN !
reOMETPUYECKHX 3a]a4

7 Konrponbnas padora o Teme "BexTopsl u |
KOOpJMHATHI B IPOCTPAHCTBE"
[ToBTOpeHue, 006001IeHNE U CHCTeMaTU3aIus

28 3HaHuil. OCHOBHBIC (GDUTYPBI, GAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUHI
[ToBTOpEeHuEe, 06001ICHNE U CCTeMAaTH3alUs

29 3HaHul. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUHI
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3ALIHS

30 3HaHMN. 3a/1a4M INIAHUMETPUU U METO/BI UX 1
pelieHus
[ToBTOpeHue, 006001IeHNE U CHCTeMaTU3aIus

31 3HaHMH. 3a/1a4¥ IJIAHUMETPUU U METOABI UX 1
pelieHus
[ToBTOpeHue, 0000IIEeHNE U CUCTEMATH3AIMS

32 3HaHul. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca cTepeoMeTpuu

33 HToroBast KOHTpoJIbHAs paboTa 1

34 [ToBTOpEeHME, 0600IICHNE U CHCTEMAaTU3aIUS |
3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa U Hadyajla MaTeMaTUYECKOr0 aHaIu3a, FTeOMETPHSI.
I'eometpust, 10-11 xnaccwl/ Atanacss JI.C., byty3os B.®., Kagomies C.b. u

npyrue, AkimonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

bubnuoteka [{OK https://edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmorexa [{OK https://edsoo.ru
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